Complete protection single coat—10 mils thick! 


Amercoat No. will cut your maintenance costs because 
one coat gives you the thickness and protection previously 
available only through the application multiple coats. 


Amercoat No. the brand new solution old 
problem, for combines the time-tested chemical and 
weather resistance vinyl with the extra thickness that 
was heretofore available only conventional mastics. 


Amercoat No. easily applied with standard industrial 
spray equipment. Only one cross-spray coat, over primed 
surface, required for complete protection. Because 
Amercoat No. true vinyl, not limited black, 
but available variety colors. 


You can save 50% your labor costs with Amercoat’s 
new vinyl mastic No. 87. will pleased send 
you bulletin describing this new coating detail. 


Protected with 
Notice that the sharp bolt threads, welds Amercoat 


and sharp corners are completely 


protected with one coat 
Amercoat No. mils thick! 
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CORROSION ENGINEER 


Chis man exists under many titles. one plant may 

known the Corrosion Engineer, another the Maintenance Engineer, 
and third may Metallurgist. But whatever his title, his 
duties are the same—he fights corrosion. 


Engineers work without fanfare. They fight corrosion with 
one more hundreds materials and techniques they have 
their arsenal defenses. Their victories are quiet ones because like all 


preventive work, success less conspicuous than failure. 


Engineers save industry many times their salaries. They 
reduce maintenance costs. They keep production costs down. They make 
possible the use new processes and materials. They constantly 
improve the quality products. All these benefits industry 


are being achieved profession that less than fifteen years old. 


Corporation knows this group experts well, because 
produce some the corrosion resistant materials they use. We’ve 
watched them test and evaluate products and methods make certain 


that only the most effective and economical are used their companies. 


this reason, know that the achievements the Corrosion Engineer 
are measured only part the millions dollars saves industry 
yearly. your company employs Corrosion Engineer, you are now 
receiving these direct benefits. But indirectly, everyone America profits 
through his contributions better living. This man, who vital 


the progress industry, deserves the full support management. 


4809 Firestone 


South Gate, California 


(This also appears Business Week issue March 
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GALVOMAG 


Dow’s new high potential anode 
cuts cost corrosion protection 


new GALVOMAG anodes the job conventional anodes 
... reduce your original investment and installation cost, too 


Let’s take new look cathodic protection. Dow’s new 

high potential anode, called has 25% more 

current output than conventional anodes. 


put another way—4 anodes now the work 
It’s easy see why your installation costs time and 
labor will down proportion. 


DISTRIBUTORS: ANTI-CORROSION MFG. Atlanta, 


CATHODIC PROTECTION SERVICE, Houston, Texas 


addition, economical protection high 
can now achieved. greater current 
extends its use into ranges previously impractical 
magnesium anodes. 

Your Dow anode distributor ready with all the facts 
and figures Call him today. DOW 
CHEMICAL COMPANY, Midland, Michigan. 


* Trademark 


CORROSION SERVICES INCORPORATED, Tulsa, 


ELECTRO-RUSTPROOFING CORP., ROYSTON LABORATORIES, STUART STEEL PROTECTION CORP., Kenilworth, N.J. THE VANODE CO., Pasadena, 
Visit the Dow Exhibit, Booths and the N.A.C.E. Meeting, March 7-11 Chicago 
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A. J. Liebman, Chairman, Pit- 
mar Centrifugal Machine 
Corp., 1319 Varner Drive, 
Pittsburgh 27, Pennsylvania 


L. L. Whiteneck, Vice Chair- 
man, Long Beach Harbor 
Dept., 1333 El Embarcadero, 
Long Beach 2, California 


T-6A Organic Coatings And 
Linings For Resistance 
Chemical Corrosion 


R. McFarland, Jr., Chairman, 
Hills-McCanna Co., 3025 N. 
W. Ave., Chicago 18, Illinois 


c. G. Munger, Vice Chairman, 
Amercoat Corp., 4809 Fire- 
stone Blvd., South Gate, 
Calif. 


J. J. Ondrejcin, Secretary, 
E. I. du Pont de Nemours & 
Co., Ine., Polychemicals 
Dept., Wilmington, Dela- 
ware. 


Protective 
Coatings 


T-6A-1 Epoxys 

Cc. G. Munger, Chairman, Am- 
ercoat Corporation, 4809 
Firestone Bivd., South Gate, 
Calif. 


Rub- 


ber 


F. Shankweiler, Chairman, 
Hercules Powder Co., Wil- 
mington, Delaware. 


(Continued Page 
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From acid (rust) 
condition alkaline 
(NON-RUST) condition 
one easy step with 


TNEMEC PRIMERS! 


TNEMEC CATALOG 
TELLS THE STORY! 


request your business letter- 


head will bring you this very 
useful Catalog 54. 


TNEMEC 


TEE NEE’- MEK 


“Spell 
Backwards” 
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Directory Technical Committees 


(Continued From Page Protective Coatings for Rocky Mountain 


T-6A-3 Rubber, Elasto- 
mers ard Heavy 
Linings 

H. C. Klein, Chairman, B. F. 


Goodrich Co., Cuyahoga 
Falls, Ohio, 


T-6A-4 Vinylidene Chlo- 
ride Polymers 
A. E. Young, Chairman, The 
Dow Chemical Co., Midland, 
Michigan, 


T-6A-5 Phenolics and Fu- 
ranes 


Forest Baskett, Chairman, 4334 
Ella Blvd., Houston, Texas, 


T-6A-6 Polyesters 


D. F. Siddall, Chairman, The 
United States Stoneware Co., 
Box 350, Akron, Ohio. 


T-6A-7 Fluorocarbons 


J. J. Onedrejcin, Chairman, E. 
I. buPont deNemours & Co., 
Inc., Wilmington, Delaware. 


T-6A-8 Rigid Vinyls 


Cc. G. Munger, Chairman, Am- 
ercoat Corporation, 4809 
Firestone Blvd., South Gate, 
Calif. 


Regional and 


CANADIAN REGION 


Director, The In- 
ternational Nickel Co. of 
Canada, Limited, 25 King 
St., W., Toronto, Ontario, 

. W. Shemilt, Chairman, Uni- 
versity of B. C., Vancouver, 
B. C., Canada. 


R. B. Watson, Vice Chair- 
man, Corrosion Service Ltd., 
21 King Street East, Toronto, 
Ontario, Canada. 


N. Barnard, Secretary- 
Treasurer, Defence Research 
Board of Canada, 75 Victoria 
Road, Dartmouth, N, S. 


J. Law, 


Central New York Section 


Andrew Kellogg, Chairman: 

Niagara Mohawk Power 
Corp. 300 Erie Blvd. W. 
Syracuse, N. Y. 
. ©. Jelen, Vice-Chairman: 
Solvay Process Div. Allied 
Chemical & Dye Corp. Syra- 
cuse 1, N. Y 

. F. Richter, Secretary-Treas- 
urer; Delrac Corp. P, O. Box 
118, Watertown, N. Y. 


Jacksonville Section 


H. E. Alexander, Chairman, 
Dozier and Gay Paint Com- 
pany, P. O. Box 3176, Sta- 
tion F., Jacksonville, Florida. 


W. Bostwick, Vice-Chair- 
man, City of Jacksonville, 
Plants Efficiency Depart- 
ment, Utilities Building, 34 
South Laura Street, Jackson- 
ville, Florida, 


A. B. Smith, Secretary-Treas- 
urer, Amercoat Corporation, 
P. O. Box 2977, Jacksonville 
Florida, 


Resistance Atmos- 
pheric Corrosion 

L. L. Sline, Chairman; Sline In- 
dustrial Painters, 2612 Gulf 
Terminal Drive, Houston, 
Texas. 

Howard C. Dick, Vice Chair- 
man, Products Research 
Service, Inc., Box 6116, New 
Orleans, Louisiana 


T-6C Protective Coatings for 
Resistance Marine 
Corrosion 

Raymond P. Devoluy, Chair- 

man, The Glidden Co., Room 


1310, 52 Vanderbilt Avenue, 
New York 17, New York, 


T-6E Protective Coatings 
Petroleum Production 
L. Robertson, Chairman, 


J. 
Phillips Petroleum Co., Bar- 
tlesville, Oklahoma 


T-6G Surface Preparation 
For Organic Coatings 


S. E. Jack, Chairman, Alu- 
minium Laboratories, Ltd., 
Box 84, Kingston, Ontario, 
Canada 


S. C. Frye, Vice Chairman, Re- 
search Dept., Bethlehem 
Steel Co., Bethlehem, Pa. 


T-6H Glass Linings And 
Vitreous Enamels 


G. H. McIntyre, Chairmay 
Ferro-Enamel 
vard & 56th Street, Cleve. 
land 5, Ohio 


T-6K Corrosion Resistant 
Construction With 
Masonry Allied 
Materials 


L. R. Honnaker, Chirman; 
I, du Pont deNemuours & (, 
Inc., Engineeritg Depart. 
ment, Louviers uilding 
Newark, Del. 


George P. Gabriel, 
man; Atlas Miner 
Company, Mertzt 


T-6M Field 


Inspection 


L. L. Whiteneck, 
Long Beach Ha: or Dept. 
1333 El Embarca ero, Long 
Beach 2, California. 


! Product 
wn, Pa, 


T-6R Protective 
Research 


Robert H. Steiner 
Atlas Mineral P: 
Mertztown, Penn: !vania 


Sectional Officers—Changes 


NORTH CENTRAL REGION 


W. R. Cavanagh, Director, 
Parker Rust Proof Company, 
2177 E. Milwaukee St., De- 
troit, Mich. 

George A. Fisher, Chairman, 
International Nickel Co., 
Inec., 810-411 N. 7th Street, 
St. Louis 1, Missouri. 

William E. Kleefisch, Vice- 
Chairman, Nooter Corpora- 
tion, 1400 S, Second St., St. 
Louis 4, Mo. 


William J. Ries, 
Tretolite Company, 
19, Mo. 


Secretary, 
St. Louis 


Philadelphia Section 


S. Pettibone, Chairman, 
American Society For Test- 
ing Materials, 1916 Race St., 
Philadelphia 3, Pennsylvania, 

F. Degnan, Vice-Chairman, 
E. I. du Pont de Nemours 
and Company, Chambers 
Works, 701 West 22nd St., 
Wilmington, Delaware, 
. F. Spencer, Secretary-Treas- 
urer, Keystone Shipping 
Company, 1000 Walnut 
Street, Philadelphia, Penn- 
sylvania, 


The Directory Regional and Sectional 
Officers was published last the Feb- 
ruary issue Corrosion Pages 4-6. 
The list here consists changes ad- 
ditions which have been made since that 


publication. 


Rocky Mountain Section 


John F, Fugazzi, ‘hairman, 
Public Service ( of Colo 
rado, P.O. Box 84, Denver! @ 
Colorado 

William L. Scull, Vice-Chair 
man; Colorado Interstate Gas 
Company, P. O. Box 108 
Colorado Springs, (olorado 
John R. Hopkins, Secretary 
Treasurer; Protecto Wrap 
Company, 2249 So 
St., Denver, Colorado 

Henry Becker, 
Wyco Pipe Line Co, Bag 
2388, Denver, Colorado 


San Francisco Bay Area 
Section 


Harold H. Scott, (hairmal, 
Shell Oil Company, Martine 
Refinery, Martine 

George J. Puckett, Vice-( 
man, Dow Cher 
peasy, 
Pittsburgh, Cal. 

William P. Simm 
tary-Treasurer, 
Products Compa! 
California Street 


cisco, Cal. 


ice-Chair. 


Yhairman, 


Delawart 


Californs 
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the Metal 


Lincoln Cathedral in England, with its leaded pinnacles, 
gutters, parapets and roof,.dates from the 12th century 


This well-known quotation Herodotus’ might 


well paraphrased and applied “Lead the 


Imperishable Metal.” Neither snow nor rain nor any 


nature’s corrosive forces—or for that matter, many 
man-made—stays lead from its appointed task 
Whether the form white lead pig- 
ment paint protecting buildings, red lead protect 
steel construction, pipe and sheet acid chemical 
plants, lead the most durable the common metals. 
The imperishable nature the metal makes pos- 
sible recover and return the market remark- 
ably high percentage the tonnage used annually. 
The manufacture storage batteries the largest 
consumer lead, accounting for nearly 30% the 
total, and estimated 85% the metal content 
normally recovered for re-use within period two 
years. Moreover, the major part all lead used 
the manufacture cable sheathing, pipe, sheet 


bearing metal, solder, brass, type metal, 
etc., eventually recovered. 


Lead unrecoverable only applications 


where more less loses its identity, ethyl gaso- 
paint, insecticides, where recovery either 
impossible impractical, ammunition, foil 
terne plate. all other applications, lead eventual- 
recovered and estimated 45% the total annual 
consumption ultimately reclaimed for use. 


has aptly been said that one the greatest 
reserves lead the world the incalculable ton- 
nage tied the industrial system the 
potential source scrap and secondary metal. This 
important consideration estimating the cost 
long range projects, the lead used will have 
definite market value when the metal eventually 


reclaimed and may resold perform its useful 
work again. 
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INSUL-MASTIC coatings are 
made only the INSUL-MASTIC 
laboratories from number 
raw materials, each carefully 
selected for particular func- 
tion quality. Among these 
are asphalt and Gilsonite. 


Thirteen miles off the shore Corpus Christi stands this oil storage 
tank. island legs receiving oil from eight off-shore drilling 
rigs. The water shallow, the heat and humidity are terrific. 
Evaporation rapid and the atmosphere among the saltiest and 
most corrosive earth. That why the sides and bottom the 
island tank are coated with INSUL-MASTIC. 

INSUL-MASTIC’s heavy, reinforced asphaltic coatings also 
prevent corrosion steel mills, paper pulp mills, chemical plants 
and other industries where the corrosive atmosphere extremely 
severe. Claims and appearances can duplicated, but INSUL- 
record for maintenance-free protection shows jobs 12, 
and years old and that record cannot duplicated. 

prevent corrosion your plant, specify the protective 
coating which has stood the test time. Specify INSUL-MASTIC 
and free yourself corrosion and maintenance. 


Representatives Principal Cities 


CORPORATION AMERICA OLIVER BUILDING, PITTSBURGH 22, PA. 


Plastic 
plant 
This fluorc 
all che 
mineral acids, 
caustics. 


COMPRES: 
Plastic 
and resist 


Plastic 


tempera 


prope 


lastic are 


Viscous fluids, 


\ a 
effectively. 
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WHEN 


FLUIDS ARE 


Get the Certain 
Protection 


Plastic 


Valve Linings 


KEL-F Plastic can supply many the an- 
plant equipment corrosion prob- 


This fluorocarbon plastic inert 


all chemical attack including 
acids, oxidizing agents well 
caustics. 


COMPRESSIVE STRENGTH 


Plastic outstanding for its resil- 
and resistance cold flow. Ring 
and gaskets molded KEL-F Plastic 
low percentage deformation 
load retaining seals longer and 
effectively. 


HEAT AND COLD 


Plastic has unusually high resist- 
temperature extremes exhibits 
properties over temperature 


non-adhesive properties KEL-F 

are advantageous the handling 
fluids, and maintaining clean, 
lines and equipment. 


Valve Diaphragms 


MOLDABILITY 


KEL-F Plastic readily molded—by in- 
jection compression extrusion. Its di- 
mensional stability and low mold shrink- 
age make ideally suited molding with 
metal. The techniques molding this 
fluorocarbon have been fully developed, 
and perfected. Today, KEL-F Plastic parts 
and products are produced volume 
molders throughout the country. 


Modern processing methods demand 
plant equipment with greater resistance 
temperature extremes and higher 
pressures. The weak links such equip- 
ment are the valves, gaskets and 
KEL-F Plastic providing the solution 
many these problems, and producing 
demonstrable results reduced down- 
time and lowered maintenance costs. 
can obtained rods, tubing, sheets and 
film from number suppliers. also 
available dispersions, suitable for bake- 
coating metals and certain non-metals. 
The full story KEL-F Polymer should 
your active file. Write us. 


@® Registered trademark of The M. W. Kellogg Company’s fluorocarbon polymers. 


Gas Men Seek Improved Insulating Methods 
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SOIL STRESS 
FROM 
DRYING 


Help Develop Dresser Insulating Products 


Whenever utility men get together, corrosion almost always heads the list for 
discussion—how best protect their company’s huge investment underground 
piping. Satisfied that insulated pipe effectively resists corrosion, they are natu- 
rally interested talking over improved insulating methods, new insulating 
applications. 


Having pioneered the insulated pipe joint, over years ago, Dresser can draw 
reservoir experience corrosion protection better serve the industry. 
Working closely with gas engineers and superintendents, Dresser Corrosion Lab- 
oratories have, since that time, developed many effective methods insulating 
against corrosion. These have resulted today’s wide variety Dresser Insulating 
designed meet specific need protecting pipe and pipe joints. 


For Complete Details How You Can Get More Effective, Economical 
Corrosion Protection, Send for Dresser Corrosion Control Catalog 


*INSULOK and DRESSERTAPE are trade-marks of Dresser Mfg. Div. 
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INSULATING COUPLINGS 
STYLE 


Basically the same design the 
well-known Dresser Style 
pling, the Style has rubber 
lating gaskets compounded assure 
optimum insulation and long life. 
The tough, inert polyethylene skirt 
immune acids, alkalies, drip 
oils will not swell. 


ADAPTERS 


STYLE 
INSULATING -REDUCING 


COUPLINGS STYLE 39-62 


This new insulating connector 
made order for setting 
gas meters and regulators—a 
virtually tamper-proof 
which resists pull-out from the 
unusual strains often put 


This combination insulating and reducing 
coupling eliminates the danger cor- 
rosion from joining dissimilar The 
insulating gasket supplied standard 
the cast-iron pipe end. polyethylene service line piping. 
skirt separates and insulates the pipe ends. 


4 


INSULATING SERVICE INSULATING JOINT DRESSERTAPE* 
LINE FITTINGS STYLE HARNESSES 


high dielectric plastic pipe tape pro- 
viding positive 
tion, while protecting underground pipe 
against salt water, soil chemicals, acids, 
alkalies and oil. Available and 
mil thicknesses, all standard widths. 


Used conjunction with Dresser 
lating Couplings, bends and other 
points stress, these harnesses restrict 
pipe movement the joint, while pre- 
venting ‘‘by current flow 
through the lugs and harness bolts. 


These small diameter insulating cou- 
plings and fittings provide fast joining 
service piping 2”, plus per- 
manent corrosion protection. Both the 
nut and fitting body are insulated from 
the pipe. 


DRESSER MANUFACTURING DIVISION 


(One the Dresser Industries) 


Fisher Ave., Bradford, Pa. Warehouses: 1121 Rothwell St., Houston; 101 Airport 
Bivd., San Francisco. Sales offices also in: New York, Philadelphia, Chicago, Toronto. 


q 
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hundred mile investment... 


And Kontol offers the best. Whether your pipe lines 
are measured miles, hundreds miles thousands 
miles—corrosion, fouiing and scaling are potential 
hazards. Kontol inhibitors offer proved protection 
against corrosion; they also have effective detergent 
characteristics which have demonstrated outstanding 
line-cleaning action. 


typical case point was 385 mile, product line 
the eastern area, originally designed handle 12,000 
bpd. After preliminary scraping remove loose scale, 
Kontol 118 was injected the rate one gallon per 
thousand barrels throughput. Shown below sum- 
mary the results obtained. 


FACTOR 
LINE BEFORE KONTOL* AFTER KONTOL** 
Pump Station 132 138 
Pump Station 135 142 
Pump Station 138 145 
Pump Station 118 135 


*Scrapers only **Kontol and scrapers 


THROUGHPUT INCREASE: 720 barrels per day 
ESTIMATE SCALE REMOVED: tons 


After the line was cleaned, Kontol was injected into 
the line control acidic corrosion and oxidation. This 
treatment will also aid maintaining high 
factor. 


Laboratory tests have conclusively proved that Kontol 
118 and Kontol 77, concentrations one gallon per 
thousand barrels hydrocarbon, have detrimental 
effect product quality. 


For complete information how Tretolite Company 
and services can help you protect your pipeline investment, call 
your Tretolite service engineer, write 


TRETOLITE COMPANY 


DIVISION PETROLITE CORPORATION 


369 Marshall Avenue, St. 19, Missouri 
5515 Telegraph Road, Los Angeles 22, California 


Chemicals and Services for the Petroleum Industry 
DESALTING SCALE PREVENTING WATER DE-OILING PRODUCTION STIMULATION 
DEMULSIFYING PARAFFIN REMOVING CORROSION INHIBITING BACT! RICIDES 


px PL 55-16 
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There are miles pipe the 
Waynesboro, Georgia, new natural 
gas system—and it’s all protected 
from corrosion damage Polyken 
No. 900 Protective Coating. Here, 
for the first time, high-speed power 
taping equipment was used. 

That makes history—this the 
first complete tape-wrapped system 
—but this not experiment. 
Polyken has already proved what 
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PROTECTIVE COATINGS 


Polyken Products Department The Kendall Company 


uken Protective used 
for the nation’s first complete 


can both the laboratory and 
the field. Waynesboro installa- 
tion brings out all the advantages 
this tough, durable polyethylene 
protection. 

Polyken manufactured from 
controlled raw materials under con- 
trolled conditions. The thickness 
and composition consistently 
accurate. The contractor has 
quality control problems. 


Name 


City 
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& 


SEO 


City Gas Manager and City 
the plans for the new system that marks 
another Polyken 


gas system Waynesboro 


Polyken applied right off the 
roll— without heat, liquids, solvents 
thinners. That saves time and 
labor costs. 

The resistance Polyken gal- 
vanic, water and chemical corrosion 
doesn’t vary. resists bacterial 
and fungus growth. has high 
dielectric strength. 

Get the complete story. Send 
the coupon. 


Polyken, Dept. C-C 

222 West Adams St., Chicago 

Please send complete details the Waynes- 
boro Installation and samples and further in- 
formation Polyken Protective Tape Coatings. 


Title 


State. 
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PIPE ENAMELS PRIMERS 


SUPERIOR other Enamels! 


enamels have lower specific gravities than other 
types enamels; thus, they will give greater coverage 
the same thickness for the same weight material. 


Enamel-X enamels have greater resiliency than other types 
enamels, that is, greater ability return their orig- 
inal position after stress. 


Enamel-X enamels have less wastage during storage and 
are easier handle after storage than other types due 
less plastic flow. 


Results sag tests, cold tests, and peel tests Enamel-X 
enamels are superior test results any the other 
types enamels. 


TYING ROAD CROSSING Alabama, where 
was used one the largest gas pipe ever 


The same top-quality coating job was obtained this large 

size pipe was obtained smaller sizes pipes. The left top 

photo shows close-up completed joint (coated) prior 
its installation. 


With danger plastic flow due heat, Enamel-X can HAI 
stacked the open like cordwood and left indefinitely. 
Enamel-X easily handled both over-the-ditch and yard 
coating jobs—the cartons are easily loaded and unloaded and 
the treated cardboard wrap readily removed prior the 
coating operation. 
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FOR FULL INFORMATION WRITE, WIRE TELETYPE (HO-561) 


ASSOCIATION CORROSION ENGINEERS 


HERE’S PROOF 
CORROSION 
HARM USCOLITE 

PIPE 


Photo shows inspector examining Uscolite pipe 
lines vacuum boxes plant. Lower illustra- 
tion shows discharge line from plate and 
frame polishing press same plant. Engineers 
are comparing the clean lines Uscolite pipe 
and Uscolite Hills-McCanna valve with the cor- 
roded metal pipe the left. 


DOES NOT 


Read what this plant discovered about Uscolite® 


processing company* Michigan makes Mono 
Sodium Glutumate (MSG) bulk. By-products are adhe- 
sives for cigarette papers, wallpaper sizing and allied items. 
handle the highly corrosive raw and dilute hydrochloric 
acids, this plant began use U.S. Uscolite Pipe years 
ago. The results were impressive that the company’s 
policy now replace only with Uscolite Pipe. The 
milling company found that: 


one single length U.S. Uscolite Pipe has yet 
failed from corrosion. The plant capacity million Ibs. 
MSG year. 


(2)—Not one single length Uscolite has failed from impact 


shock any other reason. 


(3)—Although temperature ranges from 150° minus 10° 
these extremities temperature have had absolutely 
effect Uscolite Pipe. 


(4)—Uscolite easier handle because weighs less. 
cut length and threaded the job. Its great impact 
strength prevents breakage. 


development United States Rubber Company, Uscolite 
pipe and fittings provide corrosion-resistance and stam- 
ina never before obtainable piping. Place your order 
for Uscolite pipe and fittings with any our District 
Sales Offices write address below. 


*The Huron Milling Company. 


“U.S.” Research perfects Production builds Industry depends it. 
UNITED STATES RUBBER 


MECHANICAL GOODS DIVISION 


ROCKEFELLER CENTER, NEW YORK 20, 


Hose e Selting ¢ Expansion Joints « Rubber-to-metal Products « Oil Field Specialties ¢« Plastic Pipe and Fittings « Grinding Wheels « Packings « Tapes 
Molded ais Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings * Mats and Matting 


CORROSION 


non-profit, scientific and research association individuals 
and companies concerned with corrosion interested it, whose 
objects are: 


(a) promote the prevention corrosion, thereby curtailing economic 
waste and conserving natural resources. 


(b) provide forums and media through which experiences with corrosion 
and its prevention may reported, discussed and published for the 
common good. 


encourage special study and research determine the fundamental 
causes corrosion, and develop new improved techniques for its 
prevention. 


(d) correlate study and research corrosion problems among technical 
associations reduce duplication and increase efficiency. 


(e) promote standardization terminology, techniques, equipment and 
design corrosion control. 


contribute industrial and public safety promoting the preven- 
tion corrosion cause accidents. 


(g) foster cooperation between individual operators metallic plant 
and structures the joint solution common corrosion problems. 


(h) invite wide diversity membership, thereby insuring reciprocal 
benefits between industries and governmental groups well between 
individuals and corporations. 


incorporated association without capital stock, chartered under 
the laws Texas, Its affairs are governed Board Directors, elected 
the general membership. Officers and elected directors are nominated 
nominating committee accordance with the articles organization. 
Election the membership. 

Inquiries regarding membership, and all general correspondence should 
directed the Executive Secretary the administrative headquarters 
No. Main Street, Houston Texas. 


Officers, 1954-55 


Emeryville, California 


WHITNEY, JR. 
St. Louis, Missouri 


Houston, Texas 


Executive CAMPBELL 
1061 Building, Houston Texas 


President 


AARON WACHTER 
Shell Development Co., Emeryville, 


Vice-President 


Monsanto Chemical Co., Louis, Missouri 


Treasurer 


Humble Pipe Line Company, Houston, Texas 


Past President 


Gulf Oil Corporation, Houston, Texas 


Representing Active Membership 


The International Nickel Co., Inc., 
New York, 


Koppers Company, Inc., Verona, Pa. 


Interstate Oil Pipe Line Co., Shreveport, La. 


University Texas, Austin 


Representing Corporate 


American Locomotive Company, Houston, Texas 


Mountain Fuel Supply Co., Salt Lake City, Utah 


Aluminium Laboratories, Ltd., Kingston, Ontario 


United States Steel Corp., Pittsburgh, Pa. 


Representing Regional Divisions 


Alloy Steel Products Co., Inc., Atlanta, Ga. 


Mutual Chemical Co. America, Baltimore, 


Parker Rust Proof Company, Detroit, Michigan 


DERK HOLSTEYN.......(South Central) 
Shell Oil Company, Houston, Texas 


International Nickel Co, Canada, Toronto 


Board Harbor Commissioners, Long Beach, 


Directors Officio 
BALDWIN, Chairman Regional Managemet! 


Committee 
Johns-Manville Sales Corp., New York, 


Committee 
Ebasco Services, Inc., New York, 


HOXENG, Chairman Publication 
United States Steel Corp., Pittsburgh, 


Committee 


The Dow Chemical Company, Midland. Mich. 


NORMAN HACKERMAN 
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Rigid PVC Construction Material 
For Valves 


ROLLAND McFARLAND, JR.* 


SO-CALLED, rigid polyvinyl chloride res- 

ins (PVC) originated from French and German 
technology and their use the chemical 
these countries became relatively com- 
monplace due the shortage critical materials 
construction the time World War II. 


was found that careful control the polymer 
size the chloride molding resin could 
produced which with proper molding techniques 
would tough, stable and rigid article, without 
the necessity adding fillers modifiers such 
plasticizing agents. the same time the molded 
article was not brittle, but was tough and workable. 
For example, France, the material was produced 
and exported under the name Lucoflex and some 
the German resin also was imported into the United 
States and sold for chemical construction use. 


Ultimately American resin manufacturers utilized 
the special polymerization technique required for con- 
trol molecular size and now there are number 
such resins the market carrying well known trade 
names. The particular modern modification these 
the high impact type American devel- 
opment, which permits manufacturing high impact 
for use where such material required. 

The unmodified polyvinyl chloride resins must 
achieve the maximum corrosion resistance. 
prisingly small amount extraneous material will 
reduce the chemical resistance and any 
modify the material through the small 
additions plasticizer and adulterants only results 
physical qualities and chemical resistance 
Actually, the commercial PVC unplas- 
compounds contain the absolute minimum 
stabilizer and colorant achieve process- 
quality and yet maintain the highest chemical 

and optimum physical properties obtain- 
able from this particular molecular weight range 
the polyvinyl chlorides. 

The physical properties most these resins are 


Figure 


available commercially published charts and listed 
below are few the important physical specifica- 
tions for reference purposes: 


Physical Properties 
Specific Gravity 
Tensile Strength PSI 
Rockwell Hardness 
Heat Distortion Degrees Centigrade 
Izod Impact, Foot Pounds per square inch.... 
Flexural Modulus PSI 
Flammability Extinguishing 


The physical properties the high impact type 
PVC resins differ somewhat that there some- 
what less hardness, small drop tensile strength 
foot pounds per inch (unnotched). The chemical 
resistance the high impact type resins slightly 
less with reference some the reagents which are 
borderline applications with PVC. 

These resins are useful minus providing, 
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course, that they are protected from shock sud- 
den load which might tend break them. minus 
the impact resistance the high impact type 
resin reduced approximately 0.8 foot pounds per 

This material lends itself ready fabrication into 
pipe, fittings and valves such illustrated the 
accompanying Figure This illustrates diaphragm 
type valve well known design, wherein the valve 
body rigid PVC, the diaphragm Teflon, 
Polyethylene, rubber, Neoprene other elastomer 
and with the standard operating bonnet assembly 
which actuates the diaphragm open, throttle 
close the valve. 

The valve with the standard pipe and fittings 
supplied, sizes inches, the screwed end 
connection. making such joints, essential 
that care utilized not start cross thread, nor 
pull them too tightly. also recommended 
that lubricant used that resistant the chem- 
ical reagents being handled, although the pipe joint 
can made without the use thread lubricant. 
This type resinous material does not suffer from 
droop excessive cold flow but being non-metallic 
material, suggested that the entire piping system 
properly supported for maximum effective use. 

Maximum operating temperature rigid PVC 
approximately 150 not recommended that 
these materials used high temperatures. 
course, there are always peculiar circumstances 


which components the material, unstressed may 


operate higher temperatures, but the consensus 


maximum operating temperatures 150 
Working pressure for the material valve and 


ting form 150 psi for sizes and includ. 
ing the 2-inch size. 150 the working pressure 


150 psi for the size decreasing psi 


the sizes increase inches. 

Rigid PVC widely used this country for chem. 
ical service construction. The material has been very 
satisfactorily used dry and wet hydrogen 
nitric, sulfuric and hydrofluoric acid, mixtures 
these acids; and also for handling concentrated nitric 
acid and vapors from concentrated nitric acid. has 
also been very satisfactorily used hydrogen perox. 
ide, sulfur dioxide, sulfur trioxide and for 
hydroxide service. has also been used 
plant work and handling successfully such material 
sugar juices, sour milk, low beer, low vine. 
gar, pharmaceutical preparations, distilled and 
chlorine solutions. 

Rigid polyvinyl chloride not for 
use with most organic chemical material 
esters, aromatic hydrocarbons, ethers, ketones, 


nated hydrocarbons, heterocyclics and simila: mate 


rials. The chemical resistance properties rigid 
polyvinyl chloride are becoming increasing well 


known and detailed specifications from 


pliers are available. 
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SCHUSSLER* 


INTRODUCTION 

ALUMINUM bronze valves, used for 
dition: 


idling corrosive gases cylinders under con- 
where high pressures might encountered 


the cylinder contents, such failures can 
result costly losses materials and equip- 
ome valves failed service developing 
inal splits the bonnets, The valves under 


-ation were the design shown Figure 


under exposure conditions involving cor- 


the internal surfaces and steam and 


impurities the external surfaces. 


was made several valves 


the cause the bonnet failures and stress 
tests were conducted new valves 
remedial measures might found which 


the possibility future failures. 


Examination Failed Bonnets 


material was two phase, forged 


extruded aluminum bronze corresponding Federal 
Specification 666, Grade (nominal compo- 
representative failure the type experienced 
shown Figure Cross sections through the fail- 
ures showed that the path fracture was inter- 
granular and was typical stress corrosion failures 
(Figure 3), The bonnets (hardness Rockwell 85) 
had two phase structure alpha plus eutectoid, 
with the eutectoid dispersed long, longitudinal 
stringers (Figure 4). 


* Submitted for publication September 10, 1954. 
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Abstract 


This investigation covers the di- 
agnosis the cause splitting 
aluminum bronze bonnets 
valves for cylinders for handling 
corrosive gases and the remedial 
steps taken minimize the 
failures, 
The splits the bonnets were 
found due stress corro- 
sion cracking which was induced 
excessive torque applied 
the bonnet, design weakness 
bonnet itself and the pres- 
ence longitudinal stringers 
eutectoid the material. 
Laboratory tests showed that 
design changes could made 
strengthen the bonnets and 
that the stringers could elimi- 
nated heat treatment. The 
combination heat treated bon- 
nets, along with controlling 
torque applied the bonnet 
nuts, eliminated bonnet failures Figure 2—Typical 
the valves. Improvements stress corrosion fail- 
bonnet design were incorporated ure bonnet from 
new design for valves. cylinder valve. 


MORTIMER SCHUSSLER—Assistant head 
the metallurgy department, Gaseous Diffusion 
Plant, Carbide and Carbon Chemicals Co., Oak 
Ridge, Tenn. has metallurgical en- 
gineering from Purdue University with highest 
distinction, 1943. After army service World 
War was metallurgist the research 
department Caterpillar Tractor Co., Peoria, 
from 1946 1949, when joined Carbide 
Carbon Corp. principally occupied with 
the solution metallurgical problems. 


Propagation the fracture longitudinal direc- 
tion was suspected have been facilitated the 
stringers the second phase the material. This 
contention was verified stress corrosion tests. 
the test results the longitudinal splits which devel- 
oped the bonnets followed the stringers (Figure 
5); even when circumferential ruptures were pro- 
duced under certain stress corrosion testing condi- 


Figure 3—Cross section through rupture bonnet from cylinder valve. 
Structure near outer surface. Intergranular path fracture typical 


failures attributed stress-corrosion cracking. Etchant; Potassium 
dichromate. 200. 
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Figure 4—Longitudinal cross section showing typical structure 

received QQB 666 bonnets. Structure consists alpha phase and 

stringers eutectoid and has hardness Rockweel Etchant: 
Ammonium hydroxide, hydrogen peroxide. 250. 


Figure 5—Cross section through longitudinal stress corrosion crack 

valve bonnet. This failure was produced stress corrosion test with 

bonnet tested original design and with low torque applied bonnet 

nut, Etchant: Ammonium hydroxide, hydrogen peroxide, followed 
ferric chloride. 250. 


tions, branch cracks sought out the eutectoid stringers 
although the stringers were oriented transversely 
the direction crack propagation (Figure 6). 


Remedial Treatment Bonnets 


Findings the bonnet failures indicated that 
the stringers eutectoid were eliminated, the 
eutectoid was randomly distributed, then the valve 
bonnets would less susceptible failure. 
effort eliminate the eutectoid stringers present 
the received bonnets, two step heat treatment 
was selected follows: 


Transform the original alpha plus eutectoid 
structure the beta phase heating for ten 
minutes 1750F and water quench retain 
the beta structure. 


Reheat 1110F, hold for four hours trans- 
106t 


Figure 6—Cross section through circumferential stress corrosion crack 
valve bonnet. This failure was produced stress test 
with packing arrangement modified simulate modified and 
with high torque applied bonnet nut. Etchant: Ammonium hydroxide, 
hydrogen peroxide followed ferric chloride. 250 


Figure 7—Longitudinal cross section showing typical structure 

treated QQB 666 bonnets. Structure consists alpha phase and 

dispersed eutectoid and has hardness Rockwell B65. 

Ammonium hydroxide, hydrogen peroxide followed ferric 


. 


form most the beta phase alpha phase and 
slow cool permit gradual transformation 
the remaining beta alpha plus 


The structure the bonnets after heat 


shown Figure The structure (hardness 


Rockwell 65) has more alpha and less 
than the received structure, Furthermore, 
eutectoid the heat treated bonnets 
distributed randomly reasonable extent 

order evaluate the effects the hea: 
ment, stressed valve bonnets both the ceived 
and the heat treated conditions were subje ted 
accelerated stress corrosion tests mercurous 
solution, The tests were performed according the 
standard mercurous nitrate method (ASTM 
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STRESS CORROSION CRACKING CYLINDER VALVES 


TABLE 1—Results Mercurous Nitrate, Stress Corrosion Tests Cylinder Valves* 


Condition of 
Material 


received 
received 
As received 
As received 
As received 


received 


eceived 


Test Conditions 


Bonnet tested separately 
Bonnet tested separately 
Bonnet tested separately 
Bonnet tested separately 
No modification to packing 


No modification to packing 


modification packing 


Torque 
Applied/Time (Min.) 
to Wh 


Exposure 


Observed 


Did not fail 
Did not fail 
Did not fail 
Did not fail 


7-10 


Remarks 


No cracks in 15 minutes. 


No cracks in 15 minutes. 

Single longitudinal crack in 
bonnet. 

Single longitudinal crack in 
bonnet. 

Single longitudinal crack in 
bonnet. 


stress corrosion cracking 
external stress was applied. The 
bonnets with the received struc- 
ture failed stress corrosion 
cracking with torques the bon- 
net nut less than foot-pounds 
(tests while the heat treated 
successfully withstood 
foot-pounds torque the bonnet 
nut (tests 12). 


received modification packing Several longitudinal cracks 


bonnet, bonnet nut cracked 
also. 

No cracks in 15 minutes. 
Bonnet nut cracked but bonnet 
had not cracked in 15 min. 

No cracks in 15 minutes. 

| Bonnet nut cracked, but bon- 
net had not cracked at end 
of 15 minutes. The bonnet 
did crack at root of threads 
after several hours. 

| Several longitudinal cracks in 
bonnet. 


Simulated service tests were con- 
ducted which valves were assem- 
bled with various torques the 
bonnet nut and subjected expos- 
ure toa saturated steam atmosphere 
for hours. The assembly torques 
that were used and the test results 
are presented Table The bon- 
nets with the received structure 
failed stress corrosion cracking 
with torque 100 ft.-lb. applied 
the bonnet nut (Test 24). One 
heat treated bonnet was subjected 
the saturated steam test but did 
not fail applied torque 145 
ft.-lb.; nor did fail when allowed 
cool and then stressed 170 
torque (Test 26). The valve 
then was disassembled and placed 


No modification to packing 
No modification to packing 


et treated 
eat treated 


No modification to packing 
No modification to packing 


treated 
treated 


Bonnet nut moved down- 
ward so that packing was 
partly within the bonnet 
nut. 

Bonnet nut moved down- | 
ward so that packing was | 
partly within the bonnet 
nut. 

Bonnet nut moved down- 

| ward and packing moved | 
upward so that packing 
was entirely within bon- 
net nut. 

Bonnet nut moved down- 
ward and packing moved 
upward so that packing | | 
was entirely within bon- 
net nut. 

Bonnet nut moved down- 
ward and packing moved | 
upward so that packing | 
was entirely within bon- 
net nut. 

Bonnet nut moved down- | 
ward and packing moved 
upward so that packing 
was entirely within bon- 
net nut. 

Bonnet nut moved down- 
ward and packing moved 
upward so that packing 
was entirely within bon- | 
net nut. | 


-eived 


eceived Several longitudinal and radial 


cracks in bonnet. 


Did not fail | No cracks in 15 minutes. 


eceived | Did not fail | No cracks in 15 minutes. 


ceived No cracks in 15 minutes. 


Did not fail 


eceived Did not fail | No cracks in 15 minutes. 


mercurous nitrate bath test 


for residual stresses but failure 
| Bonnet nut cracked, but bon- 


net did not. 


eceived 


Design Considerations 


5 *The bonnet of the valve is made from QQB 666 alloy while the bonnet nut is made from Duronze IIT 
alloy. 


Arrangement the valve stem 
packing under consideration 
shown the sketch Figures and With this 
design, the Teflon packing forced radially against 
the valve stem and the bonnet 666 alloy) 
the bonnet nut (Duronze III alloy) tightened. 
The bonnet nut does not overlap reinforce the 
bonnet the area where the packing exerting out- 
ward pressure. The thickness the bonnet this 
area only about 0.085-inch, from the root the 
thread the outer surface. Because the force 
exerted the packing and because the thin wall 
the bonnet. the bonnet tends become bulged 
the induced when the bonnet nut 
torqued. 

appeared that the bonnet could protected 
from excessive stresses by: 


TABLE 
Results Simulated Service Tests Saturated Steam 


Condition of 
Bonnet 


to Bonnet Nut, 
Test Results 


No cracks 
No cracks 
Bonnet cracked 
No cracks 
Bonnet cracked 
Bonnet cracked 
No cracks 


As received 
As received 
As received 
As received 
received 
As received | 
Heat treated | 


nation: 154-45). should emphasized that the 
mercurous nitrate test very severe, but useful 
indicating the trend susceptibility toward stress 
corrosion failure. Results from these tests, such 
‘orque values, cannot applied directly other 
environments, i.e., conditions service. 
Samples were examined during the tests for evi- 
the mercurous nitrate tests are given Table and 
demonstrate the improvement resulting from the heat 
through were run the bonnets only. 
Since cracking occurred, was indicated that the 
the received condition was not sensitive 


(a) increasing the wall thickness the bonnet, 
and 

(b) modifying the design the bonnet that the 
area the bonnet which the packing exerts radial 
force contained between the packing and the bon- 
net nut. 


This would tend reduce the tensile stresses the 
bonnet lower level than the original design. 
These possible modifications the valve are shown 
Figure also would expected that there 


| 
145 
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BONNET NUT 
GLAND 


TEFLON PACKING 
RING 


STEM 


Figure 8—Details bonnet assembly type cylinder valves. 
corrosion failure the bonnet and bonnet nut. 


NUT 
-PACKING GLAND 
PACKING 


RETAINER RING 


VALVE STEM 


Figure 9—One-inch, cylinder valve. 


would some stress the bonnet due 
torque the bonnet nut) below which the bonnet 
would not susceptible stress corrosion cracking. 

series accelerated stress corrosion tests was 
conducted mercurous nitrate solution the cyl- 
inder valves evaluate the effect torque the 
bonnet nut and the possible value modifying the 
packing and bonnet nut locations protect re- 
enforce the bonnet (Table 1). When modifica- 
tions were made the locations the bonnet nut 
and packing relative the bonnet, the bonnet 
cracked during test when little foot-pounds 
torque was applied the bonnet nut (Tests and 
7); cracking occurred very rapidly torque 
foot-pounds (Test 8). The arrangement the bonnet 
assembly was then manipulated cutting down the 
height the top packing retainer that the bonnet 


nut engaged nearly all the threads the bonnet. 


Although this resulted the bonnet nut partly over- 
lapping that area the bonnet which was contact 
with the packing, the bonnet still cracked test 
because was not fully protected from tensile 
stresses (Tests and 14). 

Additional modification was made cutting down 
the thickness the top packing retainer that the 
bonnet nut engaged nearly all the threads the 
bonnet and raising the packing entirely within the 
bonnet nut using thicker retainer under the 
lower packing. This modification appeared 
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effective reducing susceptibility stress corrosion 
cracking, because the bonnet did not fail torque 
loadings the bonnet nut high 
(Tests 15, 16, 17, and 19). However, should 
noted, from Test foot-pounds torque, that 
the bonnet nut was now the more highly 
member. Several other tests indicated that the 
net nut was only slightly more resistant failure 
than had been the bonnet valves that were not 
modified (this verified Test 8). Hence, was 
indicated that the thickness the bonnet nut also 
should increased because the minimum thickness 
(root thread outer surface) the nuts only 
about 0.065-inch. 


Torque Considerations 


spite these corrective measures, the 
developed the bonnets the torque the 


bonnet nut will determine whether not 


will fail stress corrosion cracking. The 


torque that should applied bonnet must 
the one hand, the torque loading should kept 
the lowest possible value order keep the ternal 
stresses low level the bonnet. the other 
hand, minimum torque required obtain leak 
tightness. Because the valves are subjected nun- 
ber thermal cycles during service, the torque 
applied the bonnet must sufficient 
leak tightness under these conditions life 
well during the first leak test the new valve 

Cyclic heating and cooling tests valves showed 
that the effective torque the bonnet nut increases 
during the heating cycle and decreases after 
This caused thermal expansion and plastic flow 
the Teflon packing. These changes torque 
ing heating and cooling service should taken 
into account assembling the valves, avoid either 
the development excessive stresses during heating 
because too high initial torque the possibility 
leaks during cooling resulting from too low initial 
torque. The test results indicated that torque the 
bonnet nut the range 20-30 foot-pounds was 
about optimum with Teflon packing these valves 


Steps Taken Minimize Bonnet Failures 


Based the results this investigation, the 


nets were heat treated according the 
described above. addition, the torque applied 
the bonnet nut was fixed foot-pounds. Since 
these improvements have been incorporated, 
net failures have occurred with the existing valves 


Design modifications found desirable order 


further minimize the possibility stress 
failures have been incorporated new desig 
ure for cylinder valves for future 


This document based work performe for 
the Atomic Energy Commission Union Car- 
bide and Carbon Corporation, K-25 Plant, Oak 
Ridge, Tennessee. 
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Corrosion Evaluation Ship Bulkhead and Hull 
Plating Audigage Thickness Measurements* 


DWIGHT EVANS 


Introduction 

PLATE deterioration resulting from 

has reached serious proportions 
many T-2 Tankers built during the war years 
and other older vessels. Consequently, ship owners 
and th: various regulatory bodies are concerned 
the the vessels and extensive thickness 
internal bulkhead and hull plates 
Regulatory bodies, such the American 
Burea Shipping and the Coast Guard, re- 
periodic measurement plate thickness, the 
time being governed the type and variety 
carried and frequency tank cleaning. 
the corrosion rate other types ships 
much less than that tankers, periodic 
measurements also are required for these 

For many years, corrosion losses and rate corro- 
sion determined means drilling holes, 
and re-welding. Obviously, ship must 
order drill the hull plates and re- 
areas often are the focus accelerated corro- 
sion. process expensive and limits the number 
thickness readings that can taken, but was the 
only practical method available until the development 
non-destructive thickness measurement instrument, 
known the Audigage. Use the Audigage has re- 
duced the cost obtaining measurements about 
percent those the older method and results 
obtained competent personnel are generally more 
accurate. The above represents direct cost reduction. 
does not include additional costs usually associated 
with drilling, such drydock charges necessary when 
drilling bottom plates, testing cargo tanks for leaks 
re-welding, income lost during the added time 
the vesel out service, 

The Audigage utilizes high frequency sound waves 
measure steel plate thickness when applied one 
side the metal The American Bureau 
Shipping has accepted measurements obtained with 
the Audigage, provided the local American Bureau 
Shipping surveyor approves the engineer conducting 
the tests, convinced his ability and integrity and 
some cases, has checked few the Audigage 


with micrometer. Figure shows Audi- 
measurements underway hull plates ship. 


Ships are especially adaptable the type services 


offered specialized organization providing non- 
thickness testing services. Testing them 


application because scale, corroded 


Surfaces, accessibility, etc. and considerable skill and 
the instrument required. Further- 
more, ships may repaired any one 


m XA par presented at the Tenth Annual Conference, National As- 


im : of Corrosion Engineers, Kansas City, Mo., March 15-19, 
the title ‘‘Nondestructive Thickness 
the Mrine Industry.”’ 


DWIGHT EVANS—He established Engineer- 
ing Test Services, Inc., Tulsa early 1950. 
This company engaged ultrasonic testing, 
equipment sales and experimental stress anal- 
ysis. holds BSEE (1938) from University 
Kansas. After employment the Engineer- 
ing Test Division Phillips Petroleum Co., 
Bartlesville, after graduation, spent three 
years the navy radar officer and returned 
Phillips. 1948 joined Branson Instru- 
ments, Inc., Stamford, Conn., and left them 
April, 1950, form his own company. 


large number ports transportation test engi- 
neer and equipment usually necessary any case. 
Therefore, transportation cost not determining 
factor the owners’ decision use testing services. 
specialist can complete the tests fraction 
the time required for relatively inexperienced opera- 
tor, whose data often are useless and several cases 
have proved actually have been harmful. 
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TABLE 1—Plate Thickness Typical Transverse Cargo Tank Bulkheads structures, will necessary during 
Port, Center and Starboard Tanks the anticipated year life 
After Trans. BHD. No. Tank Minimum cost such 
newals the order $750,000 The 
PORT CENTER 


Transverse Thickness there definite need fora rapid metal 


Bulkhead Con- Audigage Thick- Audigage Thick- Audigage Thick- 
Plate struction Resonances ness Resonances ness Resonances ness and inexpensive means determin- plate 


Top Plate J .319” 1. 


mitigating the corrosion. Incident. 
1952 all Type T-2 Oil Tankers 
classed with the American Bureay 
Shipping were required versa 
strengthened structurally the 
ing straps provide percent beam: 
increase section modulus trans: 
lations. 


Rio | 


Ww) Ae | OO] 
we 
aS: 


1st Strake 337" 


2nd Strake.... ‘33 M .261” 


3rd Strake 


4th Strake 


5th Strake 


Dio | indo 
ra 


Om 


6th Strake 


o 


NO 
7) 


tank and Tables and illustrate 

P—Poor Signal. M—Medium Signal. G—Good Signal. obtained the nine plates typi- the 


bulkheads. The data sheets show 


TABLE 2—Plate Thickness Typical Longitudinal Bulkheads the original thickness, ligage 
Port and Starboard Tanks 


or o 


7th Strake 


tog 
ao 


Bottom Plate. . 


“resonance frequencies,” anc pres- 
Longitudinal Bulkhead | of Con- | Audigage | Audigage Audigage | Audigage ‘i i d 
Plates struction Resonances Thickness Resonances Thickness recorded because their ucer 
1.95 1.32 1.26 tance obtaining accurate results, 
resonal 


ower 


gated various corrosion 
methods, such magnesium 
anodes chemical spray systems, 
particularly for internal bulkhead depend 
NOTE: Audigage resonances designated ments with various types betwee 
P—Poor Signal. M—Medium Signal. G—Good Signal. ical sprays, were evaluated 
test coupons Complete 
tionshi 


installations were begun 
cialized organization necessarily must provide un- with the application fullscale corrosion 
biased analysis, expects remain business. longer was practical necessary record 
progress test coupon measurements. was Wher 
nized, however, that experience records would 
quired evaluate the systems. Subsequently, was 
decided use the Audigage 
periods and the surveys were begun June, 1950: 


3rd Strake.... 


4th Strake 


6th Strake 


7th Strake 


Bottom Plate 


* Indicates poor check of resonances with slide rule. Accuracy + .015”. 


Marine Corrosion and Its Control 


The corrosion rate internal and external cargo 
tank surfaces sea-going tankers, with which this 
company most familiar, is, mentioned previ- 


ously, variable with type and variety cargo carried, 
frequency tank cleaning, etc., but average figure Several shipping actively enga 
determined Audigage readings and tests these corrosion control projects and annual 
usually loss the order .010-inch testing provides rapid and practical means fo: 
per year service (average penetration from both evaluation. Insofar the writer knows, all eva 
sides). This rate indicates that complete renewal corrosion control work actual ship 
internal structures and partial renewal external ice being done with the Audigage. 


Dig: 
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1.84 1.12 
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Audigage Equipment 


Theory Operation 

The Audigage provides means measuring 
metal thickness when applied one surface steel 
plate other metals. High frequency sound 
projected into the plate from one side, are utilized 
obtaining this measurement. 

This instrument consists essentially high- 
frequency electronic oscillator, quartz crystal 
convert electrical energy from the oscillator 
into mechanical sound (pressure) waves and vice- 
means measuring elapsed time. The 
sound waves (termed “ultrasonic” “ultrasound” 
the frequency above the audible range) are 
beam: into the material from one surface the 
crystal, travel through the material 
velocity, are reflected the opposite surface 
and the transducer. Since velocity through 
material constant, the time required for 
wave make the round trip function the dis- 
tance raversed, which this case equal twice 
the Therefore, means measuring 
time available, the thickness can deter- 
mined. The time interval between successive recur- 
time and this instrument, the rate oscillation (or 

actual operation, the frequency adjusted 
point which wave propagated from the trans- 
ducer exactly the same instant that the previously 
wave has arrived back the transducer 
and wave interference condition 
set up, indicating that the first wave has traveled 
distance equivalent twice the thickness. This 
resonance condition detected the increased 
power required drive the oscillator that point. 
The resonance frequency recorded and thickness 
taking one-half the product the 
velocity constant and reciprocal the frequency 
(elapsed time) which resonance occurs (time 


requency 
wave the material under test, the number being 
dependent upon the thickness and frequency range 
covered the oscillator. this case, the difference 
between any two adjacent (known 
harmonics) equal the basic fundamental fre- 
quency. The thickness, frequency and velocity rela- 
tionship can expressed follows: 
thickness 
the ultrasonic wave the material 
under test (approximately 232000 inch per sec- 
the nth harmonic cycles per 
second. 


the (n—1)th harmonic cycles per 
second. 


Since amplitude vibration the quartz crystal 


THICKNESS MEASUREMENTS BULKHEADS AND HULLS 


metal surface which applied. coupling 
medium between the quartz and steel plate, such 
oil glycerine, must used fill any surface cavi- 
ties, etc. The waves cannot transmitted through 
scale (except tight “mill and only very 
rarely through paint. Therefore, the metal surface 
which the crystal applied the test location must 
completely scaled and any roughness least par- 
tially removed “disk sander,” file, emery 
cloth. general, about one-half the surface under 
the diameter crystal must clean, bright 
and 

Thickness readings are not appreciably affected 
deposits such coke scale, water, other 
mediums the side the plate opposite the trans- 
ducer, although signal strength will reduced when 
such conditions are encountered and extreme cases 
accuracy reduced because difficulty determin- 
ing the center the resonance band. The thickness 
the deposit immaterial, because the interface 
between steel and scale, etc. the determining factor. 
Under these conditions, portion the sound waves 
are reflected and portion refracted interfacial sur- 
faces separating two materials that have different 
acoustical impedances (product velocity and 
density), such steel and water, steel and scale. 
The ratio reflected energy incident energy and 
therefore, signal strength, proportional the dif- 
ference acoustical impedance, shown the 
following: 


Re Py Vi P, V; | 


Where: 


ratio reflected incident energy. 
density first medium. 

velocity sound the first medium. 
density second medium, 


Signal strength reduced and the resonance band 
broadened when the reflecting surface opposite the 
crystal search unit transducer rough and pitted, 
since there exact resonance frequency applicable 
each different thickness under the standard 
inch transducer diameter. skilled operator able 
select the approximate center this resonance 
band and, therefore, average thickness approxi- 
mately midway between the “peaks and valleys” 
obtained. qualitative analysis the condition 
the unseen reflecting surface can obtained 
other factors, such scale, are comparable. For 
example, small patch pits about deep 
and diameter opposite the transducer and 
covering area about square inch greater will 
detected skilled operator and classified 
“slightly pitted.” All resonance signals are classified 
Good, Medium Poor, the data sheets, 
shown Tables and The “Good” signal indicates 
uniform opposite surface, the “Medium” usually 
slightly pitted surface, such above, and “Poor” 
badly corroded surface. 

addition the effect that rough and pitted sur- 
faces have the reduction signal strength, 
also possible reach point which thickness 
variation under the crystal diameter 


ent 

res- 
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4 
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TABLE 
Comparison Typical Audigage Thickness Readings 
After Transverse Bulkhead, Port 


THICKNESS INCHES 


Tranverse Bulkhead December, August, | Reduction 
Plate Original 1953 1954 1953 to 1954 
| 461 .337 .328 ——.009 
| .380 -261 -202 |} —.009 
461 .375 .372 —.003 
-500 414 | —.002 
Bottom Plate........ -540 464 | 455 —.009 


great that signals can obtained. general, 
when the “peak-to-valley” depth pitting exceeds 
percent the total thickness, exceeds one-half 
wave length (approximately steel one 
megacycle), will impossible measure thick- 
This condition normally not encountered 
bulkhead and deck plating measurements but some- 
transducer movement one two inches usually 
sufficient obtain readings and depth adjacent 
pits estimated measured with “pit depth” gage. 


Accuracy 


When the instrument used competent, trained 
personnel and slide rule utilized check reso- 
nance points and calculate thickness, accuracies 
the order plus minus one percent are obtained 
under average conditions. Average conditions include 
scale water the opposite side. smooth sur- 
faces, accuracies about percent are obtained. 
the case tightly adhering deposit with acoustic 
impedance close that steel, such occasion- 
ally encountered with carbon deposits, accuracy 
reduced perhaps plus minus three percent. 
These accuracies apply over thickness range 
from .060-inch maximum several inches, 
should emphasized again, however, that such 
accuracy can obtained only skilled operator. 


Briefly, the slide rule checking procedure men- 
tioned above consists using slide rule adjust fre- 
quency difference shown equation (1, toa 
value that more accurate than obtainable directly 
and the same time obtain positive proof that the 
resonance signals, recorded, are authentic. From 
the theory operation, known that the reso- 
nance frequencies are exact multiples the fundamen- 
tal frequency, difference between adjacent harmonies, 
and Therefore, the resonance frequencies ob- 
tained the tests can divided etc. 
obtain accurate difference and consequent accurate 
thickness. Further, each the resonances obtained 
cannot divided successive harmonic numbers 
and equal fundamental frequency obtained, the reso- 
nance considered false spurious and the result- 
ing thickness reading questioned. For example, 
Table one reading questioned for this reason. 

The average thickness between “peaks and valleys” 
generally corroded plate usually measured 
percent. The ability the instrument operator 
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select the central point the broad resonance peak 
obtained when material pitted corroded the op. 
posite side determining factor this case. shoul 
remembered that generally corroded plate 
such encountered oil tank ships, thickness 
“peaks and valleys” may obtained within 
square inch area. interesting note that 
ness reductions the order few 
inch per year are being measured under these 
ditions, shown Table 


outlined previously, order insure 
tory operation the Audigage, necessary pre- 
pare the surface the plate which the 
accurate analysis normally corroded plate 
ness, effort made remove one-half the 
maximum difference between “peaks and 
the surface means emery cloth 
“disk sander” usually about .004-inch 
metal removal usually done laborers anc must 
closely supervised. 


Techniques Developed for Audigage 


n 


average Audigage survey T-2 Tanker 
approximately 550 thickness readings 
bulkhead plates. some cases, readings also are 
various structural members the ship, eithe with 
the Audigage micrometer. hull and 
plate survey includes one reading each plate the 
bulkheads dividing the ship into various cargo ‘anks, 
approximately 100 thickness readings strategic 
shell plates, usually the forward, central after 
sections the ship and about 100 thickness 
deck plates. 

T-2’s there are nine plates welded together 
form the vertical bulkheads, shown Figure 
and distance from the top plate immediately below 
the deck the plate the bottom the 
about forty feet. is, therefore, necessary provide 
expedite taking measurements, and eliminate the 
necessity scaffolding, etc., various techniques have 
been developed for obtaining 
rapidly. 

so-called and hoist” system has been de- 
veloped specifically for Audigage surveys. 
method, hole drilled the top deck adjacent 
two bulkheads, the cable from the hoist lowered 
through the hole and basket attached the bottom 
the cargo tank. This access hole later re-welded. 
course, these holes are detrimental, but since they 
are easily accessible for drilling and re-welding and 
one hole provides inexpensive means for 
Audigage readings most cases, the net re-ult 
not considered.serious. Also, they are advantage 
relocating test locations desired, when 
are repeated each year. Seventeen the ta: 
T-2 Tank Ship require these holes. All other 
the remaining nine tanks are accessible per 
manent Usually four units this 
ment are used and are employed first 
laborers for cleaning the test locations the 
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transducer later applied. After the locations are 
cleaned, the test engineer engineers, measure all 
plates each tank consecutively. assist- 
records the Audigage resonance readings the 
data sheets and attempt made calculate 
the time. The approximately 550 read- 
ings usually obtained Engineering Test Serv- 
ices test engineers about five man-days and about 
one day required for checking and calculations. 

When the “baskets and hoists” are not 
scaffolding sometimes used. Two sets 
are attached beams immediately be- 
deck, plank attached and the operator 
lowered along the bulkhead, Hull plates 
the are tested various ways. Bottom plates 
below ‘he waterline usually are measured from the 
inside the ship, the cargo tanks, Access side 
folding the outside, from inside the cargo tanks, 
asdon for the bulkhead tests. 

cases, the ship owner may decide that 
readings are not essential all plates, and 
readings are taken only plates accessible 
irom “reach rods,” ladders, other perma- 
nent this procedure cost obtaining 
readings kept minimum, because shipyard 


labor not required for building scaffolding, operat- 
ing “hoists and baskets” other means access. 
Principal disadvantage this system that plates 
having highest corrosion rate (top plates) usually 


cannot reached. 


Conclusions 

The Audigage, when used trained operator, 
provides practical field method obtaining large 
number thickness readings tank ship other 
vessel comparatively low cost. Therefore, cost 
obtaining the plate thickness required 
intervals the regulatory agencies considerably 
The above agencies will only accept read- 
obtained trained operators who have proved 
their 
The equipment particularly useful evalua- 

tion corrosion control systems now installed some 
the large shipping companies. Experienced engi- 
are consistently obtaining accuracies the 
order plus minus percent, making possible the 
corrosion rates about .005-inch 
per year, 

Because average thickness between “peaks 
and valleys” the opposite side uniformly cor- 
plate obtained competent, trained person- 
this method comparable accuracy the “loss 
weight” method evaluation test For 
such results reliable the surface which the 

which the surface midway between the former 
and valleys.” 
When pitting extremely severe the surface 
the transducer diameter, read- 
obtained. This occurs when depth pits 
than about percent plate thickness. 
tank ship surveys conducted the past 
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piting this severity occasionally encountered 
the hull plating. When this happens the only report 
possible “deep pitting” classificaion that partic- 
ular test location. most cases, however, the trans- 
ducer can moved several inches and satisfactory 
reading obtained. 

Classification Audigage signal strength and 
width resonance bands enables the operator 
qualitatively analyze the condition the opposite 
surface degree pitting, provided that other 
variables such presence scale and transducer 
contact remain relatively uniform. 
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DISCUSSION 
Discussion Sudrabin, Main St., Belle- 

ville, J.:* 

making measurement piling section below the 
water surface must necessary condition the 
surface the pile. How this done? What the 
range accuracy attained the observations tnade 
underwater probing? 

observed that corrosion tankers sour 
crude service highly localized nature (pitting). 
The Audigauge useful measuring metal thick- 
ness the plateaus. This provides baseline for 


evaluating the effectiveness protection measures 


controlling the pitting. Comparison made the pit 
depths and/or area plaster casts over intervals 
time. 

Reply Dwight Evans: 

You are correct that surfaces the piling must 
prepared for testing even though the piling 
submerged. 

Accuracy attained underwater testing com- 
parable that obtained conventional testing. 
should within plus minus percent and the 
slide rule technique used, within plus minus 
percent. Practically speaking, the only factor affect- 
ing accuracy the Audigage, provided that signals 
are reasonably good, shift actual frequency 
from that indicated the tuning dial. shift 
three divisions (.03 mc.) will result error 
about percent. the instrument calibrated the 
proper frequency with the long cable, accuracy under 
water unchanged, since the fact that the cable and 
crystal are immersed water has appreciable 
effect frequency. this regard, should re- 
membered that the quartz crystal the Audigage 
does not control frequency the case radio 
transmitters, but rather used transducer 


electrical mechanical energy and vice-versa. There- 
Note: This discussion originated from statement the original 


paper regarding underwater testing. The statement is not made 
in this paper. 
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fore, temperature changes the crystal, etc., has 
appreciable affect frequency generated the 
the cable, crystal and joints 
were thoroughly water-proofed, because the instru- 
ment would inoperative 100 percent water- 
proofing not obtained. 

regard highly localized corrosion (pitting) 
tankers, agreed that the instrument useful 
measuring metal thickness adjacent plateaus. The 
pit depth then can measured “pit depth gage” 
and the thickness the remaining metal calculated. 
the writer’s experience (usually tankers gaso- 
line service), most the deep isolated pits observed 
have been the bottom hull plates the ship, the 
inside surface. one recent test, the writer was able 
measure the thickness from the plateau adjacent 
the pit, measure the pit depth and thus calculate 
thickness the remaining metal. The pit question 
was fairly large diameter, approximately 34-inch 
the bottom and the writer was also able use 
special small Audigage crystal 34-inch diameter 
the bottom the pit. Thickness the remaining 
metal obtained correlated with that calculated. 


Question Teeple, International Nickel Co., 
Inc., New York: 


you relocate accurately points thickness meas- 
urement for subsequent surveys? 
Reply Dwight Evans: 

some cases the points for subsequent thickness 
measurements are relocated accurately for each test. 
other cases, readings are taken the general area, 
usually within about one foot the previous readings. 
the writer’s present opinion that relocation accu- 
rately not necessary, particularly desirable 


bulkhead plates which corrode both sides, but is. 


desirable the heavier deck and shell plating 
which one side protected from corrosion and 
which there usually considerable variation origi- 
nal thickness due “camber” effect rolling. The 
variation original thickness the heavier deck and 
shell plates often greater than the corrosion loss 
and therefore, care should used accurate reloca- 
tion. Bulkhead plates are the range .250 
.550-inch, and shell and deck plating .750 1.250- 

stated the paper, the Audigage the hands 
skilled operator will provide average the 
thickness between “peaks and valleys” the oppo- 
site surface. the corrosion uniform, usually 
the case the internal bulkheads, then theoretically 
Audigage readings would identical throughout 
given area given plate, original thickness 
the writer’s experience, this never 
quite true, but surprisingly, often found that 
variation between test spot from the original 
and one feet from the original comparable. This, 
course, true only when original thickness 
throughout the plate comparable, usually the 
case with internal bulkhead plates. Results obtained 
two different locations number bulkhead 
plates shown Table herewith. 

Another factor considered using identical 
locations each survey the fact that some metal 
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TABLE 
Comparison Longitudinal Bulkhead Thickness 


Center tank and after end (Approximately feet between locations), 
All readings the second plate down from top deck. 


Audigage Thickness| Audigage 


.324* 
351 357 
.408 419 


_  * These duplicate readings were taken because a somewhat greater corto. 
sion rate in the center of the tanks was suspected, particularly tanks No. 3, 4,5 
and 6, as shown*. 


will ground off preparing the test spots. 
inevitable, because, stated above, both sides 
the plate are corroded and the surface for 
the previous reading must 
attempt made remove about one-half the 
“peaks,” thereby providing test surface 
average between “peaks and valleys.” 
more metal removed than necessary, 
the cleaning done plant laborers. 

The writer has project under way for customer 
which during the first survey one reading each 
plate was taken. This location was marked 
and each reading repeated this year. addi- 
tion, reading taken about one foot from the 
original area, Present plans are repeat this process 
for several years. Each year, all the previous 
ings are relocated accurately and new reading 
added. Conclusive data expected when these 
are completed. 

The writer would like emphasize that the prob- 


lem measuring thickness internal tanker 


heads considerably different than that normally 


encountered pressure vessels other plant 


ment, which one surface remains protected 
paint, insulation, etc., particularly readings are 


taken from the inside and the protected side the 


reflecting surface. such cases, accurate 


vital high accuracy desired, unless the 


from which readings are taken uniformly cor 


testing. 

During the past four years, the writer’s firm has 
annual surveys four ships, connection with cor 
rosion control program. attempt was made 
relocate readings exactly and evaluation 


tank, Gross inconsistencies have been found 
the heavier deck and hull plate readings (w! 
side uncorroded and protected), but the over 
average thickness readings internal 
has shown consistent corrosion rate and the write! 
measuring changes average thickness 


order .005-.015-inch. These data wi! 


released when the project completed. 
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HERE ARE MANY methods coating iron and 

steel with other metals prevent corrosion. One 
metallizing, the subject this paper. 
The word used herein means, “The 
spraying molten metal.” metallizing machine 
will spray any metal that can obtained wire 
form, this discussion pertains only the 


pure zinc and aluminum with various 
after 

coated with these metals must 
cleaned and roughened obtain the 
bond, Except for few special jobs, this 
accomplished sand grit blasting. 


Surface Preparation 


types abrasive may used for the blast 
The first requirement for this abrasive 
that sharp and angular. inside work where 
the rasive can reclaimed, angular steel grit 
oxide generally used. This material may 
re-used from ten one hundred times kept 
free irom contamination and excessive fines. The 
most commonly used material for inside work 
crushed steel grit, size numbers SAE G-18 
The size will depend the degree roughness and 
bond strength required. Suction feed, force feed and 
blast machines are used. 


outside work, where the abrasive cannot 
recovered, sharp angular sand used. This may 
silica, flint, crushed quartz, crushed natural garnet, 
crushed slag, with mesh size 50. Where 
desired, any sand may used for preliminary 
cleaning but the final blasting must done with 
the specified materials. 


The exact mesh size the abrasive depends 
the metal and thickness applied. For 
aluminum .005-inch thick, the finer size abrasives 
may used (sand mesh). For zinc .010-inch 
thick, larger sand size required (20 mesh). 
For aluminum thicker, the same 
mesh sand required plus additional bonding 
coat. 


Bonding Coat Prevents Failure 


The bonding coat flash coat low carbon 
steel applied with metallizing gun thickness 
.002-inch. Bond strength will approxi- 
mately doubled this required 
because coatings shrink and develop tensile stress. 
Where thin coatings are applied this stress neg- 
ligible, but with heavier coatings may produce 
shear stress the interface bond line. Also, under 
certain conditions, corrosion products may pro- 


WA paper presented under the title ‘‘Metallizing Economics in Modern 
Indu-'ry” at the Eighth Annual Conference, National Association of 
, Corr ion Engineers, Galveston, Texas, March 10-14, 1952. 
Metailizing Engineering Co., Inc., Westbury, N. Y. 


Abstract 


Problems and techniques connected with the spray- 
ing molten metal iron and steel prevent cor- 
rosion are surveyed, including surface preparation, 
bonding coat, organic sealers and the relative merits 
the various metals sprayed. Characteristics zinc 
and aluminum coatings are discussed and recommen- 
dations are made for selection vs, environment antici- 
pated. list recommendations for specific applica- 
tions includes ship’s hulls, oil tanker interiors, fresh 
water tanks, marine atmospheric exposures, railroad 
bridges, steel piling, industrial atmospheres, exhaust 
stacks and mufflers and river lock gates. 


duced this interface and cause blistering bond 
strength low. The use the steel flash bonding 
coat prevents failure from shrinkage and blistering. 


Actual bond strength shear may vary from 
2000 10,000 psi depending the degree prepa- 
ration, thickness coating and metal used. This 
strength provides adequate margin safety and, 
course, many times that obtained with organic 
coatings. The bond permits rough handling the 
coating can removed only cutting away the 
metal, Consequently, coatings can applied during 
shop fabrication leaving only joints and touch 
work done the field. 

The metallizing operation should done soon 
possible after the blasting completed, Any con- 
tamination the surface before spraying will cause 
blistering. The thickness the coating depends upon 
the speed traverse over the surface and the num- 
ber coats applied. application, two, three, four 
more coats are used give the final thickness 
desired. The average thickness one pass with 
.002-inch. commonly used coating thickness 
.005-inch and this would applied two three 
passes. The spraying speed for coatings .005-inch 
thick will vary from 200 sq. ft. per hour, de- 
pending the size and accessibility the structure. 


Checking Coating Thickness 

Coating thickness should carefully checked after 
application with approved magnetic thickness 
gage. Additional sprayed metal may added where 
required, provided the surface has not been con- 
taminated. 

now customary the metallizing industry 
use organic sealers top-coats with these metals. 
Many people ask, “If sprayed metal good, why 
you have seal paint Here the 
answer combination metallized zine 
aluminum with organic sealers provides the lowest 
yearly cost protection for most applications.” 

Sprayed metal slightly porous and the surface 
quite irregular. Every square inch measured 
surface may have several square inches 
aluminum exposed the environment. treatment 
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which fills the pores and minute valleys the surface 
has the effect reducing the exposed area frac- 
tion the original. The corrosion rate thus falls off 
proportionately. Because its texture, sprayed metal 
catches and retains soot and other contamination. 
Consequently, where appearance factor, sealer 
essential relatively smooth ‘surface 
which will stay clean, 


Requirements for Sealers 
The principal requirements paints sealers 
used with sprayed metal are follows: 


obvious requirement that they must re- 
sistant the environment. However, paints which 
might fail crazing loss adhesion other 
surfaces sometimes can used over sprayed metal. 


They must chemically compatible with the 
sprayed metal. Some formulations which perform 
well steel will fail rapidly zinc aluminum. 


They must have good penetrating ability. Heavy, 
viscous paints may more harm than good. 
Heavily pigmented paints should avoided, except 
perhaps final coat following one two coats 
sparingly pigmented paint. 


Proper Sealers 

When applying sealing top-coats zinc, 
strongly acidic wash prime treatments which may 
suitable for hot-dipped zinc, should not used for 
sprayed zinc. Straight oil bases, alkyd oil bases, and 
phenolic bases are not generally satisfactory. Recom- 
mendations recognized contract shops should 
taken with regard the proper sealers. These will 
generally special vinyls and chlorinated rubbers. 

The fact that the organic materials must com- 
patible with the sprayed metal cannot emphasized 
too strongly. There are far too many examples 
failures because one concern applied the metallized 
coating and second concern applied paint coating 
top that should not have been used. would 
have been far better leave the coatings bare. 

The preparation and application material have 
been discussed. One the first considerations 
preparing specifications for job which metal 

Here are the relative merits each metal: 

Metallized zinc coatings might called spray gal- 
vanizing. wire with minimum purity 99.9 
percent used. coating .003-inch thick provides 
one and one half ounces per square foot surface 
and compares with the average galvanized coating. 
However, when needed coatings .020-inch may 
applied. Zinc applied hot-dipped galvanizing 
has life roughly proportion its thickness. The 
same true generally heavy coatings sprayed 
zinc properly sealed light coatings. Unless 
sealed, thin coats sprayed zinc .003- 
inch may fail prematurely because electrolysis 
which occurs the voids. 

Under conditions which result the formation 
dense, relatively insoluble salts the pores the 
zinc, sealing may not necessary. Such condition 
would exist well aerated fresh water having 
12, but under some conditions may show 
good resistance slightly acidic environments. 
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Voids Will Protected 

Because zinc strongly anodic steel, 
confer protection relatively large voids. 
scratch line through the coating will show some 
initial rusting atmospheric exposure but 
sufficient rust has formed retain some moisture, 
the adjacent zinc will function anode and pre. 
vent further rusting. fresh water average 
electrical resistance, zinc will protect steel voids 
inch more wide. sea water, the 
will extend several inches. 


outside structures having joints which are not 
readily accessible, zinc has considerable 
over aluminum, because the greater galvanic pro. 
tection affords. sense, sprayed zinc coatings 
often can considered form cathodic protec. 
tion. fact that often disregarded that sprayed 
zinc will confer measure protection bare 
parts the While there may some 
superficial rusting adjacent areas, heavy attack 
and pitting often prevented the same that 
zinc slabs ship hull prevent serious pitt 
breaks the paint. The coating will, course, 
depleted proportion the extent that protects 
bare steel areas and the ratio bare area 
area large, the coating cannot expected last 
very long. 

Aluminum has not been sprayed widely 
for corrosion protection, few the reasons for this 
are: 


Very little background available 
coatings whereas there much data zine 
ings applied other 

Aluminum forms protective oxide coating water 
and industrial atmospheres which limits its capacity 
confer galvanic protection large voids. 

Sprayed aluminum subject rust stains unless 
properly sealed. 


true, nevertheless, that many jobs should 
done with pure sprayed aluminum instead 
Some the reasons for using aluminum are: 


Aluminum has much better resistance acid 
environment, and may used waters having 

.It has better resistance sea water and salt at- 
mosphere. 

Where only small percentage the total area 
coated, aluminum preferable when the area 
submerged. With large unprotected area, zinc 
would fail rapidly because the greater electrolytic 
action and the large cathode area. example 
this was encountered recently the bulkheads 
tanker. The horizontal stiffeners and rivets wer 
pitted and corroded degree where further attack 
would dangerously weaken the bulkheads. ban 
sprayed aluminum covering the stiffeners 
rivets was used because the aluminum will 
itself very slowly the electrolyte. 

has better resistance industrial 
This perhaps the greatest advantage. 


The rust staining problem has been easily 
simple, inexpensive sealing treatments. Clear 
and aluminum vinyl are used where seal 
are required. 

Sprayed aluminum, unlike sprayed zinc, 
lent base for wide variety paints. The life 
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paint itself may doubled tripled and even after 


the paint finally fails, complete corrosion protection 


remains. Further, the job re-painting not com- 
plicated the necessity removing rust and scale. 


Sprayed aluminum also used for heat-resistant 


applications. This includes both heat corrosion and 


weathering, for such service exhaust stacks and 
mufflers, where the temperature may vary from 


outside temperature 900 For such 


work, the sealer silicon base vehicle containing 
pigment. This combination provides al- 
most perfect protection and excellent appearance for 


many ears. 


For straight heat corrosion encountered fur- 
naces, aluminum coating alloyed the steel 
treating. This separate field which will 
not liscussed this paper. 


Specific Applications 

zinc has been used with some success 
ling coating for ship hulls. the only 
which resists fouling and the same 
the steel electrolytically. Based the 
ice fairly large number pleasure boats, 
fshing boats and barges, sprayed zinc will prevent 
fouling for period one three seasons, After 
serious fouling has begun the coating will provide 
base for vinyl anti-fouling systems. 

user the process had problem with steel hull 
operating the Delaware River. While 
there was fouling problem, the corrosive condi- 
tions the river resulted early failure conven- 
tional coatings. this case, coating zinc 
thick was applied, followed two coats 
special chlorinated rubber. Subsequent inspec- 
tion showed attack this combined coating and 
apparently the corrosion problem has been solved. 


time 


Oil Tanker Interiors 

June 1949 the interior forward tank 
oil tanker was coated with zinc. flash bonding 
coating plus .008 in. zinc was used. This tank 
carries acetone and under normal use corrodes very 
badly and causes discoloration the product. 
the last inspection, after three years service, the 


coating was perfect condition. 


common practice tuna clippers and other 
fishing craft with steel hulls metallize the bait 
tanks, fish tanks, and exterior above the water line. 
Several hundred thousand square feet surface 
fishing craft have been metallized one West Coast 
firm. the exteriors, compatible primers and vinyl 
top-coats are applied and ships done 1947 are still 
corrosion free where was necessary previously 
re-coat least once year. 


Fresh Tanks 

Interiors fresh water storage tanks are given 
protection from corrosion with metallized 
Tanks Erie, Pennsylvania and Buffalo have 
that are intact after years service. 
There been loss weight the steel during 
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that period. the writer’s opinion that coatings 
properly applied accordance with present day 
specifications could protect interiors cold water 
storage tanks for years more. Knowing this, 
designers could lighten such structures considerably. 


Salt Atmosphere 

example severe atmospheric corrosion was 
apparent wind tunnel located the West Coast. 
The exterior was subject heavy salt atmosphere 
with some industrial fumes. When use, was 
cooled with water spray. And, course, there was 
the usual action wind, rain and sun. Paint coatings 
began fail less than one year and required 
re-application every two years. Zinc .010-inch thick 
was applied more than three years ago and the main- 
tenance problem has been greatly reduced. 


Railroad Bridges 

railroad bridges where the decks corrode badly 
from brine drip, metallized zinc has provided pro- 
tection for periods years. The proper use 
sealers will lengthen this life. 


Steel Piling 

Steel piling presents severe problem and above 
the water line. Work has been done both new 
piling and existing structures, The coating will 
withstand the effect driving. Sealers are used only 
above the water line. The life existing structures 
can lengthened considerably, not doubled, with 
either zinc aluminum, Zinc considered preferable 
where necessary the work place. 

The Panama Canal issued report Protective 
Coatings Investigation. The summary and conclu- 
sions appeared the February, 1951 issue Corro- 
sion. Some the conclusions were: 

The systems which show outstanding perform- 

ance are those which have been zinc metallized. 

Zinc metallizing provides sacrificial prime 

coat which acts secondary protection and 
when the organic top-coats have deteriorated 
become damaged. 


Industrial Atmospheres 

job completed recently the middle west 
typical the use aluminum industrial atmos- 
pheres. highway overpass near the railroad yards 
Kansas City had all steel members protected with 
.008 inch aluminum, plus two coats aluminum 
vinyl. This steel work, course, subject smoke 
and Diesel engine exhaust well the usual weath- 
ering. long lasting system badly needed for this 
service and the pure aluminum should give the best 
protection. 


Exhaust Stacks and Mufflers 

Many gas pipe line companies have metallized 
exhaust stacks and mufflers. Where the recom- 
mended systems have been used, aluminum provides 
long protection. When failure was reported 
small muffler recently, inspection showed consider- 
able rust staining and some blistering. The reason 
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for the blistering was improper preparation, Either 
the abrasive was too fine the surface was not 
blasted sufficiently. The rust staining resulted be- 
cause sealer coat was applied. 


River Lock Gates 

Lock gates the Mississippi River were metallized 
with pure aluminum February 1949. The last inspec- 
tion July 1951 revealed apparent attack the 
aluminum. Various seal coats also were tested and some 
had washed away considerable extent while others 
were still protecting the aluminum. This job was particu- 
larly difficult because below zero weather 
application. 

The American Welding Society’s Committee 
Metallizing has started extensive test program 
determine thickness requirements and metals best 
suited for various conditions. Approximately 4400 
test specimens have been exposed various sites 
throughout the country. This should materially help 
industry the years come. 

the meantime, industry can help itself using 
sprayed metal coatings wherever severe corrosion 


encountered. The cost replacing steel structure 


has least doubled during the last ten years. 
why not conserve present structures with coat. 
ings that assure long life without continual 


cation? Corrosion engineers particularly, should 


testing these coatings determine their value under 
varying conditions. 


DISCUSSION 
Question Lawrence Whiteneck, Long Beach, 
Cal.: 


primer designed for galvanized steel suitable 


for application metallized coatings? 


Not necessarily. Highly reactive types shculd 
avoided, because such priming treatment met- 
allized zinc internally and weakens the 
Primers heavily pigmented with 


oxide are not suitable because the vehicle 


the sprayed metal and leaves surface 
insufficient binder. Where the PVB type primer 
used, the phosphoric acid content should not 
over percent. 
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Corrosion Aircraft Structural Materials 


Agricultural 


Effect Insecticides, Herbicides, Fungicides and Fertilizers 


CHARLES SCHREIBER* 


Introduction 
INVESTIGATION covers study the 
rrosive effects the generally used agricul- 


tural the structural materials used 
and dispersing equipment. has been car- 
ried need expressed aerial applicators, 
manufacturers and agricultural chemical 


relatively small amount corrosion 
work has been accomplished the agricultural 
chemical field, rather extensive testing program 
was felt necessary include the many compounds 
use line with this program, wide survey 
the many aircraft structural materials and finishes 
were made. The testing program thus was designed 
relate all the commonly used sprays, dusts, spray 
emulsions and fertilizers with the structural materials 
and finishes that are met actual practice. 

The aim this project ultimately furnish the 
many crop dusting and spray operators definite infor- 
mation the resistance commonly used 
structural material finish against the many agricultural 
chemicals. 

general rule, most the agricultural corro- 
sion information now hand was obtained through 
costly trial and error procedures actual practice. 
This information was good and was used com- 
parative measure this work. hoped that this 
paper will include useful information that will save 
much the trial and error cost finished appli- 
cations. 


Procedures Followed and Description Apparatus 

the many agricultural chemicals, the following com- 
pounds were used this project: 


Insecticides—Aldrin, Aramite, Arsenate dust, BHC, 
Chlordane, DDT dust, DDT plus solvent, Dieldrin, 
Heptachlor, Parathion, Sulfur, TEPP, Toxaphene, 
Toxaphene-sulfur dust. 


Herbicides—Ammonium sulfamate, CMU, Potassium 
cyanate (high and low concentration), Sodium 
cyanamide, richloroacetate, 2,4-D plant stimulant, 
plant stimulant. 


& Submitte ed for publication October 27, 1954. The second of two papers 
under ‘his heading. The first subtitled ‘1. Laboratory Tests With 
Fertilizer Compounds,” was published beginning on Page 44 of the 


Dow Chemical Company, Freeport, Texas. Formerly with Personal 
Research Center Texas Engineering Experiment Station, 


Texas Agricultural and Mechanical College, College Station, Texas. 


Abstract 


The corrosive and surface destruction effects the 
generally used agricultural chemicals were tested 
the structural materials and finishes used agricul- 
tural aircraft and dispersing equipment. total 512 
specimens structural materials and finishes were 
tested partially submerged and 297 were tested under 
atmospheric conditions. 

thorough study was made the agricultural 
chemicals that are now commonly applied aircraft. 
New compounds that have promising outlook the 
crop dusting program also were included. The struc- 
tural materials tested included the most frequently 
used metals, basic finishes, plastics and doped fabrics. 
Because there are more than 3000 protective coatings 
the market, only the fundamental finishes could 
included this investigation. 

overall summary results was found that 
only two materials tested, Type 302 stainless steel and 
polyester plastic reinforced with fiberglass, offered 
complete protection from all the solutions investi- 
gated. Monel metal resisted corrosion reasonably well, 
but brass, aluminum alloy and chrome-molybdenum 
steel were all destroyed certain the agricultural 
chemicals. 

furan protective coating with butyral primer 
demonstrated the best overall finish characteristics, 
although none the applied finishes that were tested 
withstood all the agricultural chemicals without 
damage. 


TABLE 


Basic Paint Systems Tested for Corrosion Resistance 
System 4 used in submerged tests only. System 5 used in atmospheric 
and submerged tests. 


System 
No. 


1 Prepolymerized Furan Finish 
This finish consisted of one spray coat of a wash primer of the poly- 
vinyl butyral group followed by two spray coats of a pre-polymerized 
furan coating with no plasticizer. Average thickness: 4.5 mils 
(0.0045-inch), Color: Gray. 

2 Epoxy-Based Finish 
This finish consists of one brush coat of an epoxy-actalyst primer 
and two spray coats of an epoxy-based finish. Average thickness: 
5.5 mils (.0055 inch), Color: White.? 

3 Vinyl Plastic-Base Finish 
The application of this finish was preceded by a 5 percent phos- 
phoric acid 95 percent ethyl alcohol prewash. Following a flushing 
with clear water and air-drying, a flash spray coat of a chromate 
wash primer, was applied. This, in turn, was followed by spray 
coats of a synthetic resin pigmented with red lead and a vinyl resin 
base top coating. Thickness: 3 mils (.003 inch).? 

+ Modified Chlorinated Rubber Finish 

A phosphate pre-coating was used prior to the application of this 

finish, which is used by Piper Aircraft Corporation.* 

Liquid Neoprene Finish 

A recommended Neoprene primer coat was applied to the test 

samples followed by two brush coats of a liquid Neoprene coating 

which air dried to a live vulcanized rubber. Average thickness: 5.0 

mils (.005 inch). (The manufacturer recommended this finish only 

for atmospheric and limited submerged conditions.5 


(4) Manufactured by Rexton Finishes, Inc., 


(1) ‘Manefec the Carboline St. 


Louis under the trade 
names ‘“‘B” Resin Primer and “B”’ Resin Gray (finish coating). 


(2) Manufactured by the Carboline Co. under the trade names Primer 


No. 10 and Epoline 150. 


(3) Manufactured by Minnesota Mining and Manufacturing Co., St. 


“Coro-Gard.” 
Irvington, N. J. 


Paul, Minn. under the retail name of 
under 
the trade name Rexadur SS. 


(5) Manufactured by the Pennsylvania Salt Manufacturing Co., Phila- 


delphia under the trade name Neocote. 


at. 
7 
4 
q 
q 
4 
4 
q 
by | 
q 


CORROSION—NATIONAL ASSOCIATION CORROSION ENGINEERS 


TABLE 


Test Specimens: 24S-T3 Alclad aluminum alloy with applied 


finish. 


Test Conditions: Tests conducted room temperature under 


partial submergence. 


Physical Change 
of Sample 
Pertinent Observations 
Environment” Vapor | Liquid During Test Conclusions 
1. Aldrin No No Very slight pitting at | Excellent 
Change | Change 65 days; no metal 
damage 
2. Chlordane 75 | No No Very slight pitting at | Good 
Change |Change extreme bottom of; 
sample 
3. TEPP No | White White protective film | Good 
Change | film formed at 56 days; 
very slight pitting at 
5 days 
4. Toxaphene No Slight Slight pitting com- | Good 
Change | Pitting menced at 65 days 
5. Aramite No Pitted Localized pitting at one | Fair 
Change | area submerged area at 56 
days 
BHC Pitting Very slight pitting Good 
Change days 
7. Potassium No No | Sample unaffected Excellent 
cyanate | Change | Change 
cyanate Change | Change 
9. Sodium. No Rough | Active metal pitting | Unaccept- 
cyanamide Change commenced at 2days; | able 
severe pitting at 14 
days 
10. Magnesium No No | Very slight interfacial | Acceptable 
chlorate Change | Change pitting 
11. Magnesium | No No Very slight interfacial | Acceptable 
chlorate Change | Change pitting at 60 days 
12. TCA Weak Brittle Metalaction commenc- | Unaccept- 
ed at 2 days, severeat | able 
at 6 days 
fertilizer Change | pitting commenced at 56 days} to 50 days 
fertilizer | Change | pitting commenced at 56 days} to 50 days 
15. Ammonium Sample unaffected Excellent 
sulfamate Change | Change 
16, 2,4-D No Slight Pitting commenced at | Acceptable 
Change | pitting 60 days 
interface 
17. Parathion Sample unaffected Excellent 
Change Change 
18. 2,4,5-T | Pitted Pitted Pitting at interface | Unaccept- 
| commencedat36 | able over 
and in vapor phase at | ed time 
60 days 
19. Carbamate Sample unaffected Excellent 
Change Change 
20. Carbamate Sample unaffected Excellent 
Change | Change 
21. Water | No Pitted Pitting commenced at | Acceptable 
| Change 24 days; liquid level | for short 
corrosion at 36 days, | periods 
definite metal damage 
at 56 days 
22. Kerosene Sample unaffected Excellent 
Change | Change 
23. Xylene, Kerosene No No Sample unaffected Excellent 
Change | Change 
24. DDT/Xyelen No No Sample unaffected Excellent 
Kerosene Change | Change 
25. Aldrin + water No Pitting | Pitting at interface | Acceptable 
Change | Interface} commenced at 30 days} for short 
periods 
26. Dieldrin No Interface] Pitting at interface | Acceptable 
Change pitting | at 30 days for short 
periods 
27. Heptachlor No Interface] Commenced pitting at | Acceptable 
Change pitting | 35 days for short 
periods 
28. Ammonium Sample unaffected Excellent 


Nitrate 


Change | Change 


Refer Table for solution concentrations. 
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TABLE 


Concentration Key for Atmospheric and Submerged Tests 


Basis: Nominal gallons per acre coverage. 


. Magnesium Chlorate (high concentration) -++ water, concentration 0.4 |b, 


TCA (soluble sodium salt) water, concentration 1.25 
. Liquid Fertilizer (nitrogen 6 percent, phosphoric acid 25 percent, potash 
15 percent) (low concentration) + water, concentration 0.06 Ib./vallon.! 

. Liquid Fertilizer (nitrogen 6 percent, phosphoric acid 25 percent, potash 15 

percent), (high concentration) ++ water, concentration 0.2 Ib./gal! on. 

. Ammonium Sulfamate + water, concentration 0.75 lb./gallon.! 

. 2,4 D-Sodium salt + water, concentration 0.19 Ib./gallon.! 

17. Parathion (liquid) water, concentration 0.5 

18. 2,4,5-T Sodium salt + water, concentration 0.2 Ib./gallon.! 

19. Carbamates (low concentration) + zinc sulfate and water, con entration 
0.5 percent.! 

20. Carbamates (high concentration) + zinc sulfate and water, con 
5.0 percent.! 

21. Water—control in submersion and atmospheric tests. 

22. Kerosene—control in submersion and atmospheric tests. 

23. Xylene (xylene 10 percent, kerosene 90 percent) control in subm: vsion and 
atmospheric tests. 

24. DDT plus solvent (xylene and kerosene), concentration 0.1 Ib./; 

25. Dieldrin + water, concentration 0.0625 Ib./gallon.? 

. Heptachlor + water, concentration 0.0625 lb./gallon.? 

- Ammonium Nitrate + water, concentration 10 percent.? 


The following materials were applied as pastes in the atmospheric 


tests only: 


. Bordeaux Mixture. 
. DDT dust (gamma BHC 3 percent, DDT 5 percent, Sulfur 40 per ent). 
. Toxaphene and sulfur dust. concentration 40 percent. 


. Arsenates. 
. 8-8-8 commercial fertilizer, 


1. Aldrin + xylene and kerosene solvent, concentration 0.0625 Ib./gallon,! 

2. Chlordane + water. concentration 0.25 lb./gallon.! 

. TEPP + water, concentration 3 percent.! 

. Toxaphene + kerosene solvent, concentration 0.375 lb./gallon.! 

Aramite water, concentration 0.25 

. BHC (gamma isomer prominent) + xylene and kerosene solvent, concep. 
tration 0.0625 Ib./gallon.! 

- Potassium Cyanate (low concentration) + water, concentration 2 percent, 

Potassium cyanate (high concentration) water, concentration 

. Sodium Cyanamide + water, concentration 4 percent.} : 

Magnesium Chlorate (low concentration) water, concentration 0.1 
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TABLE 


Test Specimen: Alclad aluminum alloy with applied 


Test Conditions: Specimens were exposed continuously the 
atmosphere while being treated with the testing 
three-day intervals. 


The following table is a summary of the environments that were detri- 


Environment* 
10. Magnesium chlorate 
water, (low concentra- 


11, Magnesium chlorate 
water, (high concen- days 


Pertinent Observations During Test 


severe pitting at 79 days 


Conclusions 


Pitting commenced at 19 days; moderate to | Unacceptable 


Type 


Plastics 
Clear 
Clear 
*Polye 

plast 


| 


12. TCA—Water 


28, Bordeaux mixture 


29. DDT—dust, (paste) 


32. Arsenates (paste) 


33, Commercial fertilizer 
(8-8-8) 


Metal action commenced at 10 days; ex- 
treme action at 30 days; specimen lost all 
properties at 60 days 


Pitting commenced at 15 days; severe at 79 | Unacceptable 


Unacer 


Doped 
Butyra 

Butyra 


ptable 


metal damage 


Extreme discoloration, finish dulled; no | Good 


Table 


deterioration at 79 days | 


30. Toxaphene-sulfur dust | Pitting commenced at 21 days; destructive | Unace 


pitting at 30 days 


Very slight pitting at 79 days 


lost all properties at 60 days 


* Refer to Table B for solution concentrations. 


TABLE 


Test Specimen: 4130 chrome-molybdenum steel with 


Test Conditions: Tests conducted room 
partial submergence. 


The length of the tests varied from 6 to 39 days, deper 
the severity of chemical action on the metal Most ger 


time necessary for severe corrosion was 6 days. The x) 


sene solutions inhibited corrosive action as long as the 


mained submerged. It may be definitely concluded tha‘ 


chrome-molybdenum steel is highly susceptible to all of 
carrier solutions that were tested. 


Pitting commenced at 30 days; active metal | Unacc: 


Good 


Pitting commenced at 15 days, specimen | Unac 


ptable finish sys 

otable All pal 

ten 

coverage 

applied Container: 

uncer 4 

practic 

ally, the 

the 4130 With the i; 

e wate’ **Polyeste: 
Dany, 

3 Manufa: 


7 
1 
gallon. 
gallon. 
28 
30 
31. Sulfur. 
33 
finish. 
caro mental to the test specimens under the test conditions. | 
3 
finish. 
Results: 
4 
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TABLE TABLE 
Test Specimen: 4130 chrome-molybdenum steel sheet with Test Specimen: Half-hard brass sheet with applied 
applied Test Conditions: Tests conducted room temperature under 
test Conditions: Specimens were exposed continuously the partial submergence. 
while being treated with the testing medium 
Results: 4130 chrome-molyb- Environment* (Days) Vapor Liquid During Test Conclusions 
low i 3. TEPP 73 No | Pitting | Interfacial corrosion at | Good* 
Defoliant Magnesium chlorate (high and low con 
1 
and low concentrations), 8-8-8 commercial Change Change 
yanate ce a ay abie 
d hi k severe at 10 days 
4 The Ing s ere also use - & Potassium 28 Weak | Broke | Metallic reaction com- | Unaccept- 
Water, xylene, kerosene xylene mixture, cyanate monced able 
’ | vere a ays 
the following materials used air- cyanamide days 
Metals 
. chlorate | pitting | inter- ed at 53 days days 
4130 Chrome-molybdenum steel sheet 
| | | — 
Brass alloy sheet 12. TCA Inter- Interfacial breakdown Excellent 
Monel metal sheet Change | facial | began at 45 days to 40 days 
pitting 
Type 302 stainless steel sheet 13. Liquid fertilizer Protective green film Excellent 
Change | Change | formed at 3 days 
Plastics 14. Liquid fertilizer 73 bs fs — = film | Excellent 
. . v ‘ha t av 
: 15. Ammonium 39 Scaling | Brokeat| Interfacial damage | Unaccept- 
*Polyester resin “A”, This plastic reinforced Excellent 
Mais 17. Parathion 73 No Slight Very slight pitting in | Good 
plastic reinforced interwoven fiberglass 
; : 18. 2,4,5-T 73 No Sealing | Liquid level action | Fair 
Doped Fabrics Change - inter- | commenced at 39 days 
ace 
Butyrate doped fabric, (Heavy Titenine) 19. Carbamate Sample unaffected 
Butyrate doped fabric, (Light Titenine) 
a P 20. Carbamate 73 No No Sample unaffected Excellent 
Butyrate doped fabric, (USA Randolph) Change Change 
able A gives a complete list of the paint or = Change on — sealing at 39 
e e sealing ays 
All x 22. Kerosene 73 No No Sample unaffected Excellent 
All partially submerged tests were conducted Change Change 
temperature and based aircraft spray 23. Xylene Sample unaffected Excellent 
‘ ang 
coverage four gallons per acre, All chemical con- 
pound per acre basis (Table B). 
tests were carried out 125 milliliter glass Sample unaffected Excellent 
7. Dieldrin 5 No ery Action at interface xcellent 
oth liquid and vapor regions the vessel. Con- Change slight commenced days 
centrations were maintained values actually used facial 
practice. cases where high and low 
tions we 28. Ammonium 45 No No Very slight interfacial | Excellent 


—Manufactured by Beetle Plasti 
with the tradename “Bonate.” y atic Corporation * Refer to Table B for solution concentrations. 


Polyeste resin “B’—Supplied by Fabri Mold Tool Engineering Com- 
ool ha d composed of Selectron 5003, manufactured by the Pitts- 
pis , Plate Glass Company, and a Garylst sun cure catalyst 
ufac ured by the Thalco Corporation of Los Angeles, California. 


3 
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TABLE 
Test Specimen: Half-hard brass sheet with applied finish. 


Test Conditions: Specimens were exposed continuously the 
atmosphere while being treated with the testing medium 
three-day intervals. 


The following table is a summary of the environments that were detri- 


Note: 
mental to the test specimens under the test conditions. 


Environment* Pertinent Observations During Test Conclusions 
7. KCNO-lew concen- | Heavy protective film at 20 days; no damage) Excellent 
tration 
9. Sodium cyanamide | Dark discoloration at 6 days; very slight | Good 
water pitting at 79 days 
12. TCA—water | Surface action and pitting commenced at | Unacceptable 


| 45 days; metal damage at 79 days 


15. Ammonium sulfamate 


Extreme metal action commenced at 10 
days; sample destroyed at 50 days lost all 
flexibility, strength, etc. 


Unacceptable 


Unacceptable 


Scaling evident at 11 days; gua scaling, 
discoloration at 79 days—black 
dust black 


29. DDT—dust paste 


Unacceptable 


E siren etal action at 7 days; sample dis- | Unacceptable 
integrated at 60 days | 


| | 


33. Commercial fe 
(8-8-8) 


Refer Table for solution concentrations. 


TABLE 
Test Specimen: Monel sheet, standard cold rolled, with ap- 
plied finish. 
Test Conditions: Tests conducted room temperature under 
partial submergence. Length test was days. 


Note: Monel metal demonstrated good resistance to all of the testing environ- 
ments. Some of the testing media resulted in permanent discoloration 
(the effect was pronounced in the liquid region) and one solution showed 
a slight pitting effect as shown below. 
Environment* Pertinent Observations During Test Conclusions 
1. Aldrin—solvent | Excellent 


| (black) 
solution 
2. Chlordane—water 
solution 
5. Aramite—water 
solution 
7. Potassium cyanate (green) | E seellent 
solutior (low concen- | 
tration) | 


Excellent 


(Grey-black) 


Excellent 


re ceptable 


8. Potassium cyanate 
solution (high concen- 
tration) 


(green) slight pitting 


9. Sodium syanemnide— (black) | Exe ellent 
water solution | 


20. Carbamate solution (black) Excellent 


(high concentration) | 
| 


* Refer to Table B for solution concentrations. 


TABLE 

Test Specimen: Monel sheet, standard cold rolled, with ap- 
plied finish. 

Test Conditions: Specimens were exposed continuously the 
atmosphere while being treated with the testing medium 
three-day intervals. 
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Micrometer measurements were obtained for 
specimens with applied finish although 
effects were easily noted. 

The atmospheric tests were run using the same 
concentration system the submerged samples, 
although this phase work all dusts and 
fertilizers were applied paste form. All tests 
were run using the alternate dip method. Every thre 
days the samples were placed contact with 
testing medium and then replaced the 
pheric environment. The tests were conducted 
varying temperatures and humidity over period 

Rotational atmospheric tests were conducted 
samples that were contacted with one solution, 
lowed remain under that environment 
atmosphere for three days, then washed clean, dried 
and retreated with another solution. These 
conducted for days using different 

Observations and micrometer measurements wer 
taken daily for the first week all tests. the 
first week, readings were taken greater 
intervals, 

When test with applied finish was 
the coupon was washed, allowed dry 
for bonding properties. wire brush metal 
was used conjunction with this phase 


cedure. the finish was good condition, 


ter measurements were made and the 
noted for swelling effects. general, the 
observations were sufficient determine finish 
was acceptable. 


Aspects Reproducibility 

Because the severe finish attacks shown such 
insecticides parathion, TEPP, Aramite, 
and Dieldrin, several test samples were 
the same conditions and solution concentrations. Re- 
sults this type were taken average 
samples run. When early blistering effect 
noted coupon, improper finish 
might suspected; therefore another coupon 
started the test procedure. However, when 
cases every coupon exhibited proper finish 
tion test data had deleted. 


Results and Discussion 
All results presented this report are from 


TABLE 
Test Specimen: Stainless steel, type 302, 


with applied 
Test Conditions: Tests conducted temperature unde 


menced at 40 days; definite pitting at 60 
days 


| 


30. Toxaphene—sulphur Active pitting at 40 days Acceptable 
dust—paste 
32. Arsenates ‘Pitting at 50 days Acceptable 


Note: Corrosion resistance of the Monel sheet was excellent except for the q 
following materials (the metal damage noted was very slight). partial submergence. Test duration days. 
Environment* | Pertinent Observations During Test Conclusions Results: All samples were unaffected. Excellent resistance was shvwa ine! 
environment. 
7. Potassium cyanate, Slight pitting commenced at bottom of | Acceptable 

water low concentra- sample at 60 days = 
tions 
riser ium eyanate, I iting commenced at 5 days eceptable Test Specimen: Stainless steel, type 302, with no app ed finish : 
trations Test Conditions: Specimens were 

28. DDT —dust—paste Metal discolored at 20 days; pitting com- i Acceptable atmosphere while being treated with the testing n edium a 


three-day intervals. 


Environment* Pertinent Observations During Test Conclusions 
30. Toxaph ne and 


sulphur dust (paste) 


Minute pitting commenced at 60 days; 
same at 79 days 


* Refer to Table B for solution eaneentestions, 
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TABLE 
Test Specimen: Prepolymerized furan finish (Table applied 
Alclad aluminum alloy. 
Test Conditions: Test conducted room temperature under 
partial submergence. scratch was made one side each 
specimen simulate finish damage under actual operating 
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TABLE 


Test Specimen: Prepolymerized furan finish (Table applied 
4130 chrome molybdenum steel. 
Test Conditions: Tests conducted room temperature under 
partial submergence. scratch was made one side each 
specimen simulate finish damage under actual operating 


conditions. conditions. 
Physical Change Physical Change 
Time ————| Pertinent Observations Time Pertinent Observations 
Vapor Liquid During Test Conclusions Environment* (Days) Vapor Liquid During Test Conclusions 
Sample unaffected Excellent Aldrin Sample unaffected Excellent 
| Change Change Change | Change 
Change Change ing blistering days 
lost bonding able menced hours able 
Change Change Change Change 
| Change | soft-no pletely; soft at 24) able | Change removed | able 
| bonding | hours 
6. BHC 82 “No No Sample unaffected Excellent Change | Change 
Change | Change a 
7. Potassium 65 No Very Lost bonding at scratch | Good 
[8. Potass! | §2 | No "No Sample unaffected Excellent 
cyanate Change | ing at 20 days; creep at 
9, Sodiun 82 |! No “No Sample unaffected; | Excellent 53 days 
cyanal | Change | Change metal pitting at | = ‘ 
scratch finish showing) 9. Sodium | 65 No Blister- | Excellent at 35 days | Acceptable 
good bonding Change ing blistering commenced 
10. Magne |} | No No “Sample Excellent = 
chlorat Change | Change 10. Magnesium 65 No Blister- | Very slight blistering | Good 
11, Magne |. 6S t Ne | No Sample unaffected | Excellent | scratch cellent bonding 
11. Magnesium |} 75 No Creep at | Creep commenced at | Excellent 
12, TCA | 33 | Metal | Metal | Reacted violently with | Excellent as chlorate | | Change | scratch | scratch at 60 days; 
| reaction | reaction | metal at scratch; fin- | to finish; | | | eould be used exten- 
| ing; will be excellent | aluminum | damage arose 
| if no scratches occur | react ——|—_— its 
| | | severely 12. TCA 7 No | Creep at| Creep commenced at | Acceptable 
13, Liquid fertilizer Sample unaffected Excellent bonding elsewhere 
} Cc C hange —| -|— 
13. Liquid fertilizer 65 | No | Slight | Creep commenced at | Excellent 
14. Liquic er §2 | No | No | Sample unaffected | | Excellent | Change | creep at | 53 days; good bond- 
sulfamate 1c hange | Change | Change blister- scratch at 60 days 
15. 82 | No | Inter- | Interfacial damage | Excellent 
li. 17. Paratt 3 No | Finish | F sais: soft at 24 hours; Unaccept- sulfamate Change | face commenced at 70 days| at 65 days 
Change | destroy- | completely off at 3 | able | damage | 
18. 2,4,5-T 82 No No | | Sample unaffected Excellent Change | | Change | 
hange | | Change 
19. Very Pin blistering com- Acceptable Change completely destroyed able 
Change | slight menced at 19 days; | to 50 days at 6 days 
| blister- acceptable to 50 days | 
| blister- | ing | 35 days; no protec- | at 35 days 
20. Carban |} 70 No | Very | Pin blistering com- | Acceptable ing | | tion at 60 days 
| Change | slight | menced at 19 days; 50 days 
| ing | | | | slight blister- at 13 days; easy to | at 20 days 
21. Water | 65 | Ne | Very Slight pin Biietecina | Good | ing | 
blister- days; acceptable pro- 20, Carbamate Very Severe Blistering ‘commenced Acceptable 
j | ing tection | | | slight blister- | at s -_ easy to | at 20 days 
| | Change Change | | = |---| 
= | Change | Change | ing | ing elsewhere 
‘a Cc hange | | | Change | | Change | Change 
25. Diek 3 Blister- F inish Finish nok a 24 hours; Unaccept- 23. Xylene— | 82 | No No Sample unaffected Excellent 
} ing removed | completely destroyed | able kerosene | Change | Change 
24. DDT + solvent 82 No No Sample unaffec ted Excellent 
| ing removed | completely destroy ed able | 
| | at 2 days ‘iz 25. Aldrin + water 60 No | Pebble | Blistering commenced | Good at 25 
7. Am | Change | appear- atallareasat30days; | days 
27, Amm« L 60 | No | No Sample ented Excellent | ance unacceptable at 35 
Change Change days 


Table B for solation concentrations. 


* Refer to Table B for solution concentrations. 
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obtained over the entire testing periods. order 
evaluate the specimens the end the test rating 
system was necessary. The conclusions used were 
not presented highly technical manner because 
the overall object was determine the finish 
would would not stand under the different 
environments. 

For the conclusion ratings shown the tables 
the end the report, the following ratings were 
adhered to: 


Excellent—Sample unaffected physically although 
color change may have taken place. 


Good—Finish showing very slight blisters, creep 
scratch areas. Finish not easy scrape off. 


Good metal protection, 


Fair Acceptable—Excellent for limited period 
time, finish still protecting end test. 
Slight blistering although finish shows good 
bonding over percent area. 


Unacceptable—Finish lost bonding rapidly, severe 
blisters, charred surface, severe splitting, finish 
disintegration, protection. 


Metals With Applied Finish 

This group specimens was composed 24S-T3 
Alclad aluminum alloy, 4130 chrome-molybdenum 
steel, half-hard brass sheet, Monel and Type 302 
stainless steel. 


Aluminum alloy, Alclad—The 24S-T3 alumi- 
num alloy was rapidly and severely attacked the 


TABLE 


Test Specimen: Prepolymerized furan finish (Table applied 
4130 chrome-molybdenum steel. 


Test Conditions: Specimens were exposed the 
atmosphere while being treated with the testing medium 
three-day intervals. scratch was made one side each 
specimen simulate finish damage under actual operating 


conditions. 
Note: The following is a summary of the environments that were detrimental 
to > the test ‘Specimens under the test t conditions. 


Conclusions 
Good at 50 days 
Excellent at 60 


Environment* Pertinent Observations During Test 


3. TEPP—water 


Slight blisters formed at 60 days 


11. Magnesium chlorate, 


Very slight action at scratch at 70 days 


water—(high concen- days 
tration) 
12. TCA—water Finish showing only slight creep at scratch | Excellent at 65 
area days 


* Refer to Table B for solution concentrations. 


TABLE 


Test Specimens: Prepolymerized furan finish (Table applied 
24S-T3 Alclad aluminum alloy. 

Test Conditions: Specimens were exposed continuously the 
atmosphere while being treated with the testing madium 
three-day intervals. scratch was made one side each 
specimen simulate finish damage under actual operating 
conditions. 


The following is a summary of the environments that were detrimental 
to the test specimens under the t test conditions. 


Note: 


Pertinent Observations During Test Conclusions 


Finish blistered near scratch at 45 days: 
severe damage at 60 days 


Environment* 


Excellent when 
no scratch areas 


33. Commerical fertilizer 
(8-8-8) 
arise 


Refer Table for solution concentrations. 
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partially submerged tests sodium cyanamide 
TCA herbicides (Table 1). variety 
alloys was tested with TCA and all 
severe corrosion. Recent work Alquist 
Wasco* run percent solutions TCA show 
that corrosion can inhibited prevented 

mixtures sodium chromate sodium dichromate. 


Alquist and Wasco. The Inhibition Sodium 
acetate Weed-Killer Solution. Corrosion, Vol. 8, No. 12, 410-4); 
(1952) Dec. 


TABLE 


Test Specimen: Epoxy-based finish (Table applied 
Alclad aluminum alloy. 

Test Conditions: Tests conducted room temperature 
partial submergence. scratch was made one side 
specimen simulate finish damage under actual 
ditions. 


under 


ing 


Physical Change 
of Sample 
Time Pertinent Observations 
Environment* (Days) Vapor Liquid During Test Conclusions 
1, Aldrin 80 No No Sample unaffected ‘.xcellent 
Change Change 
2. Chlordane 12 No Blister- | Finish blistered badly naecept- 
Change | ing at 3 days; no protec- ible 
at 5 days 
TEPP Loose Loose Finish lost all bonding 
at 3 days submersion ible 


Toxaphene No Sample unaffected lxcellent 


Change | Change 
5. Aramite 80 No No Sample unaffected xcellent 
Change | Change 
6. BHC 80 No No Sample unaffected !xeellent 
Change | Change 
7. Potassium 80 No No Sample unaffected; | !°xcellentia 
cyanate Change | Change brittle when dry, out | solution 
solution 
8. Potassium 80 No No Sample unaffected; | !xcellent 
cyanate (high Change | Change brittle when dry, out solution 
concentration) of solution 
cyanamide ing blister- hours; no protection ible 
ing 
10. Magnesium Slight Slight blisters Acceptable 
chlorate Change | blister- days; good protection | 
ing 
11. Magnesium Sample unaffected 
chlorate Change | Change 
Change | ing blisters developed at | no abrasiow 
65 days arise 
13. Liquid fertilizer Sample unaffected Excellent 
Change | Change 
Change | Change 
15. Ammonium Sample unaffected Excellent 
sulfamate Change | Change 
16. 2,4-D Sample unaffected 
Change | Change 


March, 195 


stop all 
Tests 


dichrom: 
tions 


17. Parathion Slight Blistering commenced 
ing days; same at 80 days 
18. 2,4,5-T Slight Very slight blisters 
blister- 20 days; no change; 
good protection 
19. Carbamate 80 dD No One small blister at 60 xcellent 
Change | Change 
20. Carbamate Sample unaffected 
Change Change 
Change Change 
22. Kerosene 80 No No Sample unaffected xcellent 
Change | Change 
23. Xylene 80 No No Sample unaffected xcellent 
Change | Change 4 
24, DDT 80 No No Sample unaffected xcellent 
Change | Change 


The 


Test Spec: 
chrome 
Test Cond 
partial 

condit 


Environm 


1, Aldrin 


concentrs 


8. Potassiur 
cyanate 


9, Sodium 
eyanamid 

10, 
chlorate 

Il, Magnesium 

chlorate 


12. TCA 


13, Liquid fertil 


Liquid fertil 


15, Ammon 
sulfamate 


17, Parathior 


19. Carbama 
20. Carbama: 
21, Water 
22. Kerosen: 


—__ 


p24. DDT 


a 
Toxaph 
a 
4 5, Aramite 
4 7. Potassiut 
cyanate 
4 


Approximately 0.7 percent sodium dichromate will 
stop all corrosion solutions near percent TCA. 
Tests this project were not run using the sodium 


sodium chromate although investiga- 
this work should prove valuable. 


The aluminum alloy was also susceptible water 


TABLE 

Test Specimen: Epoxy-based finish (Table applied 4130 
steel. 

Test Conditions: Tests conducted room temperature under 
scratch was made one side each 
simulate finish damage under actual operating 


conditic 
| Physical Change | 
of Sample | 
Time Pertinent Observations 
Environm (Days) | Vapor Liquid During Test Conclusions 
1, Aldrin 80 No No Sample unaffected Excellent 
Change Change 
80 No No Sample unaffected Excellent 
Change | Change 
bonding able 
4, 80 No No Sample unaffected | Excellent 
| Change | Change re 
| 65 No Creep at | Excellent bonding; | Good 
| | Change | scratch slight soft at scratch | 
| | | 58 days 


Change | Change 
7. Potassiu 70 | No 
cyanate | Change | creep 
concentra ous 


Scratch | Finish offered accept- | Acceptable 
able resistance but | while sub- 
cracked and became | merged 
brittle when removed 
from sclution 


§. Potassiur | $0 No Scratch | Finish offered accept- | Acceptable 
Change creep able resistance but while sub- 
| cracked and became | merged 
| from solution 
9, Sodium 80 No No | Sample unaffected Excellent 
eyanamid Change | Change | 
10. Magnesiur } §0 No No | Sample unaffected Excellent 
chlorate Change Change 
chlorate Change | Change 
65 | No | Easily | Severe creep at scratch | Fair 
Change | chipped at 18 days; acceptable | 


| | through 40 days 


Slight 


CORROSION AGRICULTURAL CHEMICALS 


after period days. Pitting started the 
liquid-vapor interface and spread rapidly. 


the atmospheric tests the 24S-T3 Alclad alumi- 
num alloy was totally destroyed the TCA solu- 
tion, commercial fertilizer (8-8-8) and magnesium 
chlorate solution. The DDT dust, Toxaphene-sulfur 
dust, Bordeaux mixture and the arsenate dust caused 
metal pitting, although longer testing period would 


necessary evaluate the results properly 
(Table 2). 


Steel, 4130 chrome-molybdenum From data col- 
lected 4130 chrome-molybdenum steel may 
concluded definitely that applied finish manda- 
tory for this steel. The average time necessary for 
severe metal action the partially submerged tests 
was six days (Table 3). was attacked very rapidly 
under all environments the atmospheric tests 


(Table 4). 


Brass, half-hard sheet—The half-hard brass was se- 
verely attacked the partially submerged tests 
the cyanates, cyanamides and sulfamate compounds. 
Rapid interfacial destruction was noted many 
samples after days. See Table for complete 
data. 

The brass alloy demonstrated essentially identical 
destructive properties atmospheric and submerged 
tests. Heavy scaling and metal destruction were 
caused TCA, the sulfamates, commercial fertilizer 
(8-8-8), DDT dust and Toxaphene-sulfur dust. The 
cyanates and cyanamides formed heavy protective 
films days’ exposure, thereby eliminating metal 
destruction (Table 


Monel—Monel was excellent the partially sub- 
merged tests with the exception the highly concen- 
trated potassium cyanate solution which gave slight 
pitting effect. Although several chemicals discolored 
Monel metal, major destruction 


(Table 7). 


Under atmospheric environment Monel ex- 


18, Liquid fertilizer ight Creep scratch with Excellent hibited higher corrosion rates than during submerged 
: Change | blister- blistering; excellent | at 50 days 
ing for days 
| | Change | blister- blistering; excellent | for 50 days TABLE 17 
ing for days Test Specimen: Epoxy-based finish (Table applied 24S- 
fe at The | . 
sulfamate Change Change Test Conditions: Specimens were exposed continuously the 
16, Sample unaffected Excellent atmosphere while being treated with the testing medium 
Change Change three-day intervals. scratch was made one side each 
Change | creep at | only; resistance goed conditions. 
scratch 
Note: The following table summary the environments that were detri- 
80 | No Slight | Slight scratch creep | Excellent mental to the test specimens under the test conditions. 
| Change | creep at | only; resistance good | —————— = = 
19, Carbama: 0 N N Slight blisters at | Excellent > 
P : | a | a seteisk cnly; good 3., TEPP—water Finish commenced peeling at 50 days; prim- | Unacceptable 
bonding ‘ er loose, ne bonding; destroyed at 60 days 
: | Change | scratch sive at 80 days | trations) days 
| 80 No No g | 
: | | Change | Change | trations) days 
| Change | Change days 
| | Change | Change ays 
Change Change (8-8-8) all areas days; destroyed days 


| 


Refer Table for solution concentrations. 
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TABLE 

Test Specimen: plastic-base finish (Table applied 
24S-T3 Alclad aluminum alloy. 

Test Conditions: Tests conducted room temperature under 
partial submergence. scratch was made one side each 
specimen simulate finish damage under actual operating con- 
ditions. 


Physical Change 
of Sample 
ime Pertinent Observations 

Pertinent 
Environment* (Days) | Vapor Liquid During Test 


Aldrin 


Conclusions 


Excellent 


No Excellent 


Change 


2. Chlordane 


Unaccept- 
able 


Poor adherence to 
sample; loose 


TEPP 


. Toxaphene Sample unaffected Excellent 


Unaccept- 


Became soft at 2 days 
able 


Aramite 


Excellent 


. BHC Sample unaffected 


Change 
No 
Change 
No 
Change 
No 
Change 
No 
Change 


Potassium Sample unaffected Excellent 


No 

cyanate Change 
No 
Change 
No 
Change 
No 
Change 
Slight 
blister- 
ing 


Potassium Sample unaffected Excellent 


cyanate 


. Sodium 
cyanamide 


Sample unaffected Excellent 


. Magnesium Sample unaffected Excellent 


chlorate 


Creep 
days; blister at 45 days 


. Magnesium 


chlorate cellent if 


TCA and 
aluminum 
should have 
no contact; 
TCA should 
have inhibi- 
tor 


TCA reacted with 
metal at scratch at 4 
days; finish overcome 
at 15 days 


Metal 
disinte- 
gration 


Severe 
creep 


TCA 


No Excellent 


Change 
No 
Change 
No 
Change 


No 
Change 


No 
Change 


. Liquid fertilizer Sample unaffected 


. Liquid fertilizer Sample unaffected Excellent 


No Excellent 
Change 


No 
Change 


Ammonium Sample unaffected 


sulfamate 


2,4-D 


Sample unaffected Excellent 


Became soft at 2 days; 
destroyed at 6 days 


. Parathion Loose Loose 


able 


Very slight blister in | Excellent 


vapor phase at 40 days 


No 
Change 


. 2,4,5-T Blister- 


ing 
No 
Change 


Unaccept- 
able 


. Carbamate Loose 


All samples lost bond- 
ing at 3 to 5 days; 4 
samples run and all 
or bonding 
ost 


Carbamate Sample unaffected Excellent 


Good 


Change 


Water Very slight pin blisters 
at 21 days; no change; 


good bonding further 


No 
Change 


22. Kerosene Sample unaffected 


23. Xylene No No Excellent 
Change | Change 


24. DDT Excellent 


25. Aldrin 


Change 


Sample unaffected 


26. Dieldrin Finish lost bonding at 
24 hours; finish de- 
stroyed completely at 


days 


able 


27. Ammonium Excellent 


nitrate 


Sample unaffected 


* Refer to Table B for solution concentrations. 


Good; ex- 


scratch free 


Unaccept- 


Excellent 


Excellent 


Unaccept- 


ditions. 
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TABLE 
Test Specimen: plastic-base finish (Table applied 

4130 chrome-molybdenum steel. 
Test Conditions: Test conducted room temperature 


partial submergence. scratch was made one side each 
specimen simulate finish damage under actual operating 


Time 
Environment* 


Aldrin 


Chlordane 


TEPP 

4. Toxaphene 
Aramite 
BHC 


7. Potassium 
cyanate 


. Potassium 
cyanate (high) 


cyanamide 


Magnesium 
chlorate (low) 


. Magnesium 
chlorate 


12, TCA 


13. Liquid fertilizer 70 
14. Liquid fertilizer 70 


15. Ammonium 
sulfamate 


16. 2,4-D 


. Parathion 


2,4,5-T 


. Carbamate 
(low) 


. Carbamate 


Water 


22. Kerosene 


23. Xylene + 
Kerosene 

24. Xylene + 
Kerosene +- 
DDT 


25. Aldrin + water 50 


(Days) 


Blister- 


Physical Change 
of Sample 


Vapor 


NO 
Change 


No 
Change 


No 
Change 


Blister- 
ing 


Blister- 


ing 


ing 


Blister- 


ing 


No 
Change 


No 
Change 


Change 


No 
Change 


Change 
Loose 
No 
Soft 


No 
Change 


creep 


creep 


Very 
slight 
pin 
blister- 
ing at 
scratch 


Liquid 


Change 


Scratch 


Slight 


Blister- 
Ing at 
scratch 


ing 


Excess 
creep 


blister- 
ing 


blister- 
ing 


No 
Change 


Very 


slight 
blister- 


No 


Change 


No 
Change 


No 
Change 


Blister- 


Creep 


Slight 


Change 


Pertinent Observations | 
During Test | Conclusions 
Sample unaffected Excellent 
Slight pin blisters at 55 Acceptable 
days; no creep; good | 
protection 
Finish soft at 15 days; | Unaccept. 
destroyed at 24 days | able 


Sample unaffected ! Excellent 


Unaccept. 
able 


Very poor adherence to | 
sample, disintegrated 


Sample unaffected Excellent 


Pair 
jays 


Seratch creep contin- | 
ued through test; blis- 
tering commenced at 
15 days (slight) 


Very slight creep at 
scratch, edge, slight 
blistering at scratch 


metal 
protection 
at 70 days 


Very slight blistering 
commenced at 55 
days; good protection 


Acceptable 
at 70 days 


Acceptable 
at 50 days 


Very slight blistering 
commenced at 6 days; 
slight creep at 51 
deys; severe at 65 
days 

Acceptable 
at 30 days 


Finish showing high 
creep after 36 days, 
blistering 
Acceptable 
at 21 days 


Pin blisters commenced 
days; high creep 
days 


Acceptable 


Blistering commenced 
at 50 days 


at 21 days; creep at 
36 days 

Slight creep days; 
good protection 


Acceptable 
days 


Excelent 
to 60 days 


Interfacial blistering | 
commenced 
days; active at 70 days 
Very slight blistering Good 

commenced at 55 

days; no change to 70 

days 


| Unaeccept 
able 


Unaceept- 


Completely destroyed 
in 12 hours 


Excellent at 15 days; | 
blistering at 21 days; 


Very slight pin blister- 
ing at 21 days; no 
change at 70 days, 
good protection 


Creep at scratch and | G 
bare edge at 15 days; 
bonding broke down 
at 36 days 


Blistering commenced 
at 21 days; excess at 
50 days 


at 40 days 


Sample unaffected 

Sample unaffected 


Sample unaffected Excellent 


Very slight blistering Acceptable 
at 30 days 


Refer Table for solution concentrations. 
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tests. Pit 
mens 
dust, 
ticides 


Stainless 
tests 


(Table 

the 
exhibited 
the 
days 
evident 


This 
finishes 


Test 


4130 


Test 


Note: 


atmosphe 
three-day 
specime 
ditions. 
mentc 


Environm 
8, Potassium 
(high concen 


10. Magnesium « 


1, Magnesium 


(low concent 


(high concer 


13. Ammonium 


Note: 


* Refer to T; 


Test Specir 


Test Condi 


atmospher 
three-day 
specimen 
ditions, 


The fo 
menta! 


Enviroum: 


5, Aramite—wa 


11, Magnesium ¢ 
(high con 


TCA—wa 


i, Ammoni: 


Commerc 


* Refer to 


Change 24 No q 

8. 

Lape | Change | Change | Change 

es ing blister- able 

| Change 70 No Very Good 
blister- 

ing 

Change 
7 


March, 1955 


tests. Pitting commenced days upon all speci- 
mens contacted with DDT dust. Toxaphene-sulfur 
dust, potassium cyanates and the arsenate dust insec- 


Stainless steel, Type 302—In the partially submerged 
tests 302 stainless steel demonstrated complete 
resistance corrosion throughout the test period 
(Table 

the atmospheric tests Type 302 stainless steel 
exhibited excellent resistance all materials with 
the Toxaphene and sulfur dust insecti- 
cides. pitting commenced the steel 
days only very slight metal damage was 
evident 10). 
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the 24S-T3 Alclad aluminum alloy and the 4130 
chrome-molybdenum steel. The other two finishes 
tested, the modified chlorinated rubber formulation 
and the liquid Neoprene coating, were tested 
aluminum alloy and 4130 chrome-molybdenum steel, 
respectively. 


Furan Finish— The prepolymerized furan coating 
preceded wash primer the polyvinyl butyral 


TABLE 


Test Specimen: modified chlorinated rubber finish (Table 
applied aluminum alloy. 

Test Conditions: Tests conducted room temperature under 
partial submergence. The finish was applied one side only 
the test specimens. 


Finishes Applied Metal Sample 
This the investigation Environment* Vapor Liquid During Test Conclusions 
with the effects the various agricultural 
1. Aldrin 31 No No Sample unaffected Excellent 
basic finishes. Hence, the first three Change Change 
Change at 20 days; off at 24} able 
al days 
etal 
Test Specimen: Vinyl plastic-base finish (Table applied 
4130 cl ome-molybdenum steel. 4. Toxaphene 31 Sample unaffected Excellent 
atmosphere while being treated with the testing medium 
three-day intervals. scratch was made one side each 
specimen simulate finish damage under actual operating con- BHC Excellent 
7. Potassium 5 No Brittle Sample lost color at 3 | Unaccept- 
Note: T! lowing table is a summary of the environments that were detri- cyanate Change | days; became brittle, | able 
mental to the test specimens under the test conditions. | easy to peel 
8, Potassium cyanate | Bonding near scratch weak at 70 days Good 
ays 11, Magnesium chlorate Very slight effect at scratch; creep Good —| = 
_ (high concentration) | 11. Magnesium 31 No No Sample unaffected Excellent 
able 12, TCA—water | Metal action at scratch at 10 days; blister | Unacceptable 
- days | Change | numde-} minum vigorously; | abrasions 
ays at 79 days days 
14, Liquid fertilizer 31 No No Sample unaffected Excellent 
Change | Change 
Test Specimen: Vinyl plastic-base finish (Table applied 
Alclad aluminum alloy. 16. 2,4-D Sample unaffected Excellent 
atmosphere while being treated with the testing medium 17. Parathion Loose Finish lost all bonding, Unaccept- 
three-day intervals. scratch was made one side each Change became loose days} able 
itions, Change | Change 
The following table summary the environments that were detir- 19. Carbamate Sample unaffected Excellent 
mental the test specimens under the test conditions. Change Change 
Pertinent Observations During Test Conclusions Change Change 
| days Change | Change 
ae Pll, Magnesium chlorate | Metal action at scratch; finish excellent, no | Excellent 22. Kerosene 31 No No Sample unaffected Excellent 
aia B12. TA—water Finish broke down at 24 days; metal action | Unacceptable 23. Xylene 31 No No | Sample unaffected Excellent 
ent ] with solution Change | Change 
_— B® '. Ammoni: sulfamate Slight soft finish at 79 days Excellent at 79 24, DDT 31 No | No Sample unaffected Excellent 
ot | days Change | Change 
paste) Creep days; scratch effect creep Excellent 25. Dieldrin Loose Finish lost bonding Unaccept- 
. 4 1 33, {omumere ‘ertilizer | Finish blister at 20 days; no protection at | Unacceptable 26. Heptachlor 1 No Loose Finish lost bonding Unaccept- 
g \ors) 30 days; destroyed at 45 days Change able 
for solution concentrations. Refer Table for solution concentrations. 
127t 


1 
q 
a 
4 
at 
4° 
| 
3] 


, 9! 
CORROSION—-NATIONAL ASSOCIATION CORROSION ENGINEERS March, 19. 


TABLE group exhibited the best overall finish (Tables caused 

Test Specimen: Liquid Neoprene finish (Table 4130 and The finish was attacked vigorously only 
five solutions the partially submerged tests, and low 
partial submergence. scratch was made one side each TEPP, Aramite, Parathion, Dieldrin and Heptachlor, environt 
specimen simulate finish damage under actual operating This finish bonded very well both 24S-T3 Alclad (Table 


conditions. and chrome-molybdenum steel. 


Results: The finish was not acceptable any submerged environment over the atmospheric tests the furan finish 4130 with 
chrome-molybdenum steel also showed excellent 
bonding properties with all solutions contacted. coupon. 
the test progressed this finish remained intact 
TEPP solution causei very system 
Test Specimen: Liquid Neoprene finish (Table 4130 swelling was noted 
chrome-molybdenum steel. slight blisters days although good meta! oes 
Test Conditions: Specimens were exposed continuously the tion was still available days exposure finish 
atmosphere while being treated with the testing medium (Table 13). throug 


three-day intervals. scratch was made one side each 
specimen simulate finish damage under actual operating The furan finish 24S-T3 Alclad was 


conditions. attacked only the commercial fertilizer 

Note: The following table summary the environments that were detri- Destruction the metal under the finish caused the chlorin 
Pertinent Observations During Conclusions onstrated this finish aluminum was 


| . 
(Table 


TABLE 


7. KCNO (low concen- Leis bonding at 65 days | ai at 50 int 
should possibly employed with this paint system 
“8. “KC NO (high concen- | at 60 days | Excellent at 45 (Table 14) Liquid 
Atmospheric results show that the above 4130 


through the surface scratch. longer testing period 


Sodium Lost bonding days tive compounds are practically inactive when 
ays 
il. Magnesium chlorate Lost bonding at 50 days; metal damage at | lk xcellent at 40 y ‘ 
(high days days finish would highly acceptable for all pounds 


12, TCA—water Lost bonding and properties tested the hopper spray tank was washed after 
15, salfumate blistered at 30 ) days; | each use. cellent 
at 79 days | . end of 
protection steel was generally acceptable but showed very the bon: 


30. Texaphene— sulphur “Paint lost bor bonding at | 50 days Excellent at 45 tle properties when removed from a solution. This : phene, F 
(paste) days was especially true with the cyanates the ‘ations 


any 


Unde 


33. Commercial fertilizer Slight softening at 75 days; ng no creep at 79 | Excelent at 70 immersed and atmospheric tests. The epoxy-base mm concenti 


* Refer to Table B for soluticn concentrations. brittle properties to the extent that surface racking 
began. Parathion and Aramite did not attack this 


adily and hat the epoxy 
Test Specimen: Clear vinyl plastic sheet with applied finish. finish readily and may stated 


ish appli sisted these 
Test Conditions: Tests conducted room temperature under finish the only applied finish that resisted scribe 
partial submergence. tests was days. chemicals. Tables 15, 16, give comple data tive 


TABLE 


plastic 


Environment* Pen Pertinent Observations During Test 


white days; slight days. Vinyl Plastic-Base Finish—The vinyl plast ic-base 


3. TEPP—water 


Aramite—water Discolcred white days; days; very soft, finish, preceded one coat chromate wash the 
primer and one coat intermediate finish, was Were 


17. Parathion—water Discolored cloudy yellow at 2 days; swolle nt adly 2 at 15 days; j mH int g nd ie. ite 
applied both the 24S-T3 Alclad aluminum and Aramite 


the 4130 chrome-molybdenum steel, This finish cov- the 
Refer Table for solution concentrations. ers with very low film thickness dimension and sheet wa: 


bonds very well steel and aluminum when the 

partial submergence. Length tests was days. pliable, and shock resistant. The finish 

Environment* Pertinent Observations During Test 2,4,5-T, Dieldrin, carbomated and Heptach! solu- 


3. TEPP—water—3% Slight swelling at 40 days tions. Bonding properties are not rigid when ¢ surface : — I 


TABLE 


Potassium cyanate Slight yellow discoloraticn days scratch arises and creep with metal will 
Potassium cyanate water—4% Slight yellow discoloration days result with majority materials tested. 

the atmospheric tests the vinyl-based 
17. Parathion—water 0.5% Slight yellow discoloration at 30 days 4130 chrome-molybdenum steel was attack d very 


* Refer to Table B for solution concentrations. 
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caused the cyanate solution (high con- 
centration) and magnesium chlorate solutions (high 
and low concentrations). The ammonium sulfamate 
environment softened the finish exposure 
(Table 20). 

Alclad aluminum alloy used conjunction 
vinyl-based finish showed relatively poor 
properties after scratch was placed the 
coupon. Table gives complete summary the 
that were detrimental this paint 
system. should noted that the TCA solution 
does not actually destroy react with the vinyl 
fnish reacts with the metal under the finish 
the scratch area. 


Chlorinated Rubber Finish—The modified 
chlorin ted rubber aluminum was generally unac- 
ceptab! solutions that showed destructive prop- 
erties other finishes. This finish was tested 
partiali submerged environment only and therefore 
dat. the atmospheric aspects are available 
(Table 22). 


Liquid Neoprene Finish—The Neoprene finish 
4130 steel unacceptable for 
any under submerged conditions (Table 23). 

Under atmospheric conditions the Neoprene finish 
4130 chrome-molybdenum steel demonstrated ex- 
cellent all solutions for days. the 
end the 30-day period the TCA and ammonium 
solutions caused slight blistering effects. 
50-65 days the following environments loosened 
the bonding the scratch areas: Aramite, Toxa- 
phene, sulfur dust, cyanates (high and low concen- 
trations), cyanamides, magnesium chlorate (high 


concentration), 2-4-D and the Bordeaux mixture 
(Table 24), 


Plastics Partially Submerged 


Plexiglas and Vinyl Sheet—Tables and de- 
scribe the chemical environments that were destruc- 
tive vinyl plastic sheet and Plexiglas. TEPP, 
and Parathion solutions attacked the vinyl 
plastic much the same manner that they attacked 
the vinyl plastic-base applied finish, Softening effects 


noted rather quickly with Parathion, whereas 


Aramite and TEPP commenced discolor and soften 
sheet was destroyed six days the TCA solution. 
All properties clear plastic were lost the test 
The cyanates, cyanamides and Parathion solu- 


tions caused discoloration the Plexiglas but soften- 


ing was evident. 
Resin—The two makes fiberglass-rein- 
polyester plastic were tested for and 
days, Excellent resistance all solu- 
demonstrated during ths perod (Table 27). 


Doped Fabrics 


ete data all doped fabric tests are avail- 
able 
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Rotational Tests 


Rotational test data were accumulated for period 
days and during that period various solu- 
tions were applied the materials and finishes tested. 
Table gives complete summary these results. 
shown the table, three finishes demonstrated 
excellent properties: furan finish, epoxy finish and 
the vinyl finish. This type test rigorous test 


TABLE 


Test Specimen: Fiber glass-reinforced polyester resin “A” (Bon- 
ate) with applied finish. 

Test Conditions: Tests conducted room temperature under 
partial submergence. The length the tests was days. 


Results: The test specimens offered excellent resistance all the environ- 
ments. There were no swollen effects, discolorations, or softening 


effects at the edges. 


Test Specimen: Fiber glass-reinforced polyester resin with 
applied finish. 

Test Conditions: Tests conducted room temperature under 
partial submergence. Length the tests was days. 

A very slight whitening of the surface of the specimen submerged 


in TEPP was observed at 28 days. No further change noted at 50 
days. 


Results: 


TABLE 

Test Specimen: Butyrate doped fabric ith three different fin- 
ishes (light titenine, heavy titenine and U.S.A. Randolph) was 
tested. 

Test Conditions: Tests conducted room temperature under 
complete submergence. Evaluations were made after the speci- 
mens were dried, following their removal from the test environ- 
ments. 


Finishes Affected | Observations 


Environments* 


3. TEPP | | Light Titenine 
7. Potassium cy: US ry ‘Randolph 
(low concentration) | 


| Blisters at 22 days 


All Surface soft commence cael from 12 to 20 days 


7 . Parathion solution 


25. Dieldrin 


25. Dieldrin 


| Light Titenine Soft 


‘U. Randolph 


Blisters 


* Refer to Table B for solution concentrations. 


TABLE 
Rotational Atmospheric Tests 
Test Conditions: Samples were alternately treated with one 
solution, allowed hang for days, then washed with water, 
and retreated with another solution, etc. This test was con- 
ducted for days, using various solutions commencing with 
Aldrin, etc. 


Material or Finish Observations During Test 
248-T3 Alclad aluminum alloy with no ap- | Pitting at 45 days; (TCA) continued at 79 
plied finish | days 


4130 chrome-moly bdenum steel with no ap- Mode rate oxide film formation 


plied finish 


| Pessnanent green discoloration, commenced 
with Potassium cyanate solutions 


Half-hard brass with no applied finish 


Permanent green discoloration, commenced 
with potassium cyanate solutions 


Monel metal with no applied finish 


Type 302 stainless steel with no applied finish E xcellent at 79 days exposure 


Furan Salah on 4130 cheomse-nacly bdenum steel] Excellent at 79 days exposure 


Excellent at 79 days exposure 


Furan finish on 248-T3 Alclad aluminum alloy | 


Epoxy- heued finish on 248-T3 Ale lad alumi -| E xcellent at 79 days exposure 
num alloy 


Vinyl plastic-base finish on 24S-T3 Alclad | Slight pitting at 75 days near scratch 
aluminum alloy 


Vinl finish | on “4130 Excellent at 79 days exposure 
molybdenum steel 


Liquid neoprene finish on 4130 chrome-molyb-| Showed slight blistering and softening at 60 
denum steel | days 
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but longer time period should used. The data 
these tests indicate that all material should 
cleaned thoroughly after use. 


Conclusions and Recommendations 


The results this investigation indicate that none 
the applied coatings tested provided perfect 
corrosion-free finish against all the agricultural 
chemicals. The furan finish with the butyral wash 
primer, however, demonstrated excellent resistance 
the vast majority chemicals tested. Wider recog- 
nition this type finish should observed be- 
cause its physical properties are suitable for aircraft. 
The furan finish used this project was easily 
sprayed, brushed, dipped, and trouble was 
encountered during application. 

the structural materials tested, only two, Type 
302 stainless steel and polyester plastic reinforced 
with fiberglass, showed complete resistance all 
the solutions investigated. Either these materials 
should very satisfactory for tank hopper con- 
struction weight requirements can met. 
Stainless steel appears the best material 
available for corrosion-free piping and plumbing 
systems. Monel, which easier machine, showed 
reasonably well, however. Brass, aluminum alloy 


and chrome-molybdenum steel were all destroyed 
certain the agricultural chemicals. 

Since most the tanks and hoppers already con. 
structed are aluminum alloy, the possibility 
using inhibitor with such extreme 
TCA should investigated. recommended 
that tests set using various percentages 
sodium chromate and sodium dichromate solution 
with TCA. Aluminum all types should tested 
This particular inhibitor will possibly work with such 
compounds sodium cyanamide also. 


The rotational tests, which the specimens were 
treated with each chemicals for 3-day periods 
and washed with water between, indicated 
most all the materials would stand reasonably 
well they were cleaned thoroughly after each use, 

sidered 
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olution Cathodic Protection 
Interference 


FRANCIS RINGER 


Introduction 


THE MOST important aspects involved 
the engineering cathodic protection in- 
sub-surface metallic structure that 
the extent possible interference 
structures which are not primarily con- 


dete 


sidered being part the cathodic protection FRANCIS consulting engineer, 
system. the duty the designing engineer Mr. Ringer lives Narberth, Pa. was for 
the possibility creating interference many years with Oklahoma Pipe Line Company, 
ing structures his application cathodic afterwards worked for other pipe line and engi- 
because can held responsible for neering firms. Mr. Ringer one the early 
damage caused thereby. can easily happen that members NACE. 
the given project can made more 
ted when remedial measures are required Abstract 
interference, but nevertheless, the job When external source power with associated 
not finished until these measures are taken. be- ground bed used provide cathodic protection 


hooves ihe engineer apply the golden rule. 

There are several methods solving interference 
problems and excellent papers concerning cathodic 
protection and interference problems have been writ- 
the purpose this article explain the 
use the network method solving these problems. 


The Network Method 


The network method was originated approximately 
twenty years ago the late Dr. Pearson 
result his studies connection with the solution 
electrolysis problems created stray railway 
currents underground pipelines and cables.* Many 
years experience obtained from the application 
Dr. Pearson’s method large number engineers 
has shown that the network method well adapted 
the solution cathodic protection and interference 


problems well those due stray currents. 


Fundamental Bases 


The derivation the network method based 
upon three fundamental bases: First, neglecting the 
buried pipeline cable remains practically constant 
with respect Except the case shallowly 
buried systems during extended periods drought, 
many tests over periods several years have shown 
that the resistance earth given line cable 


only within narrow limits which can tol- 


from engineering standpoint. The signifi- 
this that the internal resistance (resistance 
through earth) between two more neighboring 
structures constant. commonly 


underground structure, the possibility presented 
creating accelerated corrosion neighboring structures 
which are not part the cathodic protection system 
due the flow interference currents these neigh- 
boring structurs. This article describes method ob- 
taining data which will permit the extent interference 
determined before permanent cathodic protection 
installations are made. And, the need for bond be- 
tween structures prevent interference indicated the 
bond resistance can calculated engineering 
basis. Data obtained the use this method are 
engineering accuracy which can obtained minimum 
field time, thus eliminating cut and try methods and 
the need for extensive surveys made before and after 
permanent installations are completed. 

The method was evolved approximately years ago 
the late Dr. Pearson the Sun Oil Co. con- 
nection with his development engineering methods for 
the investigation and control stray currents under- 
ground structures. Since cathodic protection interference 
currents are the same nature stray currents with 
the exception that they are controllable and steady 
value, the method has been found very useful 
cathodic protection work. developing this method Dr. 
Pearson based his work upon the fact that the resist- 
ance through the earth between structures and the re- 
sistance between structure and earth any given 
location constant and thus can treated such 
mathematically. Upon this basis underground structures 
can considered electrical network permitting 
solution problems relating cathodic protection, in- 
terference, etc., measuring the network constants 
the proper location. Simple mathematical treatment 
the data thus obtained will provide required solutions 
most easily and quickly. 

brief discussion given concerning the proper 
location ground bed order minimize the 
interference foreign structures. explained 
that when the ground bed improperly located, inter- 
ference currents may set the foreign structure 
which cannot eliminated the use bond between 
structures. There generally location which 
ground bed can placed that will result minimum 
interference current flow foreign structures and which 
the direction permitting resolution bonding. 


constant relationship between voltage and current 
output cathodic protection rectifier before ap- 


manifestation this is, general, the 


the Tenth Annual Conference, National As- preciable deterioration the ground bed sets in. 
Corrosion Engineers, Kansas City, Mo., March 15-19, 
the Symposium Underground Structure Corrosion The second fundamental basis that since only 


rontier Section NACE and University of Buffalo, Buffalo, 


October 27-28, direct currents are involved corrosion and cathodic 
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protection circuits, the relationship between voltage 
and currents any point underground elec- 
trical network created neighboring buried pipes 
and cables, linear directly proportional. other 
words, the use Ohm’s Law perfectly valid 
studying conditions underground system. The 
significance this that one ampere cathodic 
protection current will result change volt 
between structure and earth any given location, 
increasing decreasing this current certain 
amount will cause proportional increase decrease 
structure earth voltage the same location. 
The relationship between voltage change between 
structure and environment any given point and 
current flow between structure and environment 
causing the change, fixed accordance with Ohm’s 
Law. This true regardless whether not the 
voltage change positive negative and whether 
not the source current connected the struc- 
ture interest provide cathodic protection, 
connected foreign structure that interference 
current flows the structure interest. 


Likewise, the voltage change between neighboring, 
but unconnected, structures holds fixed relationship 
with current output from cathodic protection recti- 
fier which connected one the structures 
involved and which causes change voltage be- 
tween structures. Again, the structures happen 
electrically connected, the current flow between 
these structures holds fixed relationship with the 
rectifier current causing this flow. 

The third fundamental basis the concept 
superposition currents and voltages. According 
this concept, interference current, current 
causing corrosion, flowing along pipeline and 
cathodic protection bond current caused flow 
order produce counterbalancing effect, the 
manifestation each these currents separately— 
such drops along the pipeline cable, voltages 
between pipeline cable and earth, the 
same that current existed alone. Thus the total 
effect the two currents together the algebraic 
sum each, one the other the currents can 
amount, effect that current alone can de- 
termined measuring the change total effect 
simultaneously with current change. words the 
late Smith, one current painted red order 
that may distinguished from any others flowing 
the same circuit. 

These characteristics the electrical network 
created neighboring underground structures pro- 
vide the corrosion engineer with very convenient 
method solving problems relating cathodic pro- 
tection and associated interference upon engineer- 
ing basis rather than upon cut and try methods. Once 
given criterion for protection has been adopted, the 
current magnitude needed protect given line, 
the amount line that can protected with given 
magnitude current can determined; the extent 
interference upon foreign structures can de- 
termined; and data can taken which will permit 
bond resistance requirements calculated. 
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Test Procedure analyses 
The fixed relationships between currents and 
ages, which are called network constants, 


that 
tion 

predictio 


points the underground network are easily meas. 
ured the field and these constants then 
desired. The simplest example this would ict 
problem determining how much rectifier 


would required change the 
ployed value .85 volt point ten miles from 
rectifier. the residual, natural, pipe-to-soil 
age volt, this means that sufficient rectifier 


The n 
cathodi 
employ 


voltage .25 volts the location ten miles nection 
The test procedure would consist the 
temporary test anode ground bed the 
where the permanent ground bed installed that 
between the pipeline and ground bed. This words, 
rent circuit then alternately made broken 
automatic switch which will allow test current step 
flow periodic intervals. The magnitud: test 
current can any convenient value which wil 
produce good readable deflection meter 
measuring pipe-to-soil voltage the ten 
Simultaneous readings are then taken test current 
and change pipe-to-soil voltage caused the test 
average. The 
The pipe-to-soil voltage change volts immediat 
divided the test current amperes produce from the 
the network constant. accordance with decreases. 
Law the unit this constant can called surroundi 
realistically called “volts per ampere” because the line cal 


from eart 
structure 
from the 
from the 


except from mathematical standpoint. 
words, this constant the voltage change that 
produced one ampere test current. order 


determine the magnitude current required 
produce given voltage change, this required connect 
divided the network constant. For example the 
from the original problem, the required voltag will 


change .25 volt and found that amperes inverse 
test current changes the pipe-to-soil voltage vol change 
thus producing network constant .02 volt tential 


produce pipe-to-soil voltage .85 the point mote poin 
miles distant would 12.5 amperes. the 
Thus, 


Effect Polarization 
Structed 


Protection 


was implied the beginning this 


that the derivation the network method 


increase the resistance between structure 
nitude, time, and environmental characteristics, 
methods. However, the use network and 
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analyses are not thereby rendered invalid for the 
reason that changes due polarization are generally 
relatively small, and they are always such effect 
that they provide safety factor. Intelligent observa- 
tion the corrosion engineer under given set 
conditions will provide experience whereby valid 
predictions can made for future comparable 


conditions. 


The Interference Problem 


The just shown for the determination 
cathodi protection current requirement also can 
for the solution interference problems. 
first things should come first and con- 
nection interference this involves the location 
the ground bed with respect the con- 
that cathodic protection installation will create 
words, location the ground bed with reference 
boring structures which are not made 
the cathodic protection system the first 
step considered interference the foreign 


Anode Location 


When buried anode connected the positive 
terminal source, the potential the earth 
surrounding the anode raised, the magnitude 
increase depending upon the distance from the anode. 
The maximum increase potential the earth 
immediately adjacent the anode and distance 
the anode increases, the rise earth potential 
decreases. This change earth potential the area 
surrounding the anode called the anode potential 
line cable traverses this gradient, current will flow 
earth structure and will flow along the 
away from the vicinity the anode and 
from the structure back earth points remote 
from the anode. 


Conversely, underground metallic structure 
connected the negative terminal source 
the potential the earth surrounding the structure 
depressed, the magnitude again being 
inverse function distance from the structure. This 
change earth potential called the cathode po- 
tential gradient and pipeline cable lying this 
will subjected current flow from re- 
points along the structure which will 
from the structure earth the vicinity 
the cathode, 

Thus, obvious that when ground bed con- 
Protection underground structure, this ground 
bed can cause interference current flow neigh- 
the magnitude and polarity the 
current depending upon the location 
the ground bed with reference the neighboring 
these structures are influenced more 
the cathode than the anode gradient, interference 


flow from remote points along the struc- 
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ture toward the cathode and discharge this current 
earth the vicinity the cathode can pre- 
vented installing metallic connection called 
bond between the foreign structures and the cathode 
structure under protection. However, the foreign 
structures are influenced more the anode than 
the cathode cradient, interference current will flow 
radially endwise discharged back earth 
remote points. This flow endwise current earth 
sometimes difficult prevent because the discharge 
areas are generally remote from the cathode 
the structure under protection that the use bonding 


When cathodic protection system designed, 
nearly all cases the underground structures that may 
affected either adversely beneficially the 
cathodic protection current are place and cannot 
moved. Therefore, because the only remaining 
freedom left the corrosion engineer the 
location the ground bed this should considered 
fully. Preliminary tests should made determine 
the effects upon foreign structures well the 
structure protected which are caused various 
locations the ground bed. These tests are not dif- 
ficult make and not require extensive test 
anodes ground beds. excellent article which 
covers this situation more detail has been written 
Smith.? little additional time spent and 
test work done this respect can easily prevent later 
complications and abnormal work and expenditures. 


The Bond Problem 


After the best location has been selected for the 
ground bed and desired determine the value 
current that will required flow from the 
foreign structure the structure under protection 
through bond connection, test data are taken 
the use which calculations can made bond 
current required prevent interference and the 
value bond resistance needed produce that mag- 
nitude current. order make the required tests, 
not necessary nor usually advisable wait until 
the final protection system installed. 
test anode placed the same location chosen for the 
permanent ground bed, and test current source con- 
sisting portable generator batteries can 
used. 


While convenient value test current being 
thrown and off between the test anode and the 
structure protected, survey conducted along 
the foreign structure determine the location 
maximum exposure that must cleared the bond 
installation. This done reading the change 
ground voltage various points along the foreign 
structure caused given value test current. 
The location maximum exposure the location 
where the foreign structure goes positive earth 
the greatest magnitude and this location 
where test data are taken for bond calculations. 

terms network constants, the formula for 
bond resistance is: 


ohms 
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Figure 


where Change ground voltage the foreign struc- 
ture caused one ampere current between 
structures. This called the ground voltage 
coupling. 


Ratio ground voltage change the foreign 
structure, voltage change between the foreign 
structure and protected structure caused the 
test current flow between the test anode and line 
protected. 


Internal resistance (resistance through earth) 
between the structures the bond location. 
This the ratio voltage change between 
structures current between structures. 

will noted that the numbered subscripts repre- 
sent numbered terminals where data are taken, the 
first subscript denoting the terminals where the data 
used for the numerator the ratio taken and the 
second subscript for the denominator. For example, 
Figure representative configuration two 
pipelines, one which cathodically protected. 
bond connected between the two prevent 
interference the foreign line. The numbered termi- 
nals shown represent the terminals the meters used 
for making observations. The network constant 
for example, obtained reading the change volt- 
age terminals simultaneously with current 
terminals which causes the change. The 
change. The change voltage, then divided 
the current give which the voltage 
change terminals per ampere current ter- 
minals 

The formula given for bond current derived 
follows: With meter connected terminals 
Figure measure pipe-to-soil voltage, can 
seen that with the rectifier operation the reading 
given the meter which will called for 
ground voltage, the algebraic sum two parts 
components, one being the voltage, called that 
would read between pipe and reference electrode 
the rectifier were shut down and the other being 
the exposure value caused interference from rec- 
tifier operation. 

Since direct current involved with its linear re- 
lationships, there fixed relationship between the 
change caused interference current from 
the rectifier and the change voltage, between 
structures terminals due this same recti- 
fier current This elationship will called 
and the percentage the change voltage 
terminals that appears voltage change termi- 
nals The value determined reading simul- 
taneously the change voltage terminals and 
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the rectifier test current terminals turned fier 
and off and then taking the ratio Where lines 
The 
means change. Another method computing 
with 
would taking the ratio which voltage 
cell 
change terminals per ampere test current 
nals per ampere test current teminals Thy 
the meter measuring ground voltage 
bond now connected between lines 
that bond current can flow, third component bonded 
ground voltage introduced which will influence 
the meter reading terminals Since the the 
bond current flowing from the foreign line the 
protected line has the effect providing 
protection the foreign line depressing its current 
potential with respect earth, will the 
opposite effect upon the foreign line from rectifier 
current, thus will have the opposite sign 
polarity. With the test terminal polarities 
positive. 
With the rectifier operation cause interference 
the foreign line and bond between lines place 
allow bond current flow, the ground voltage 
being measured terminals can now 
sented follows: 
Vez + + volts (I TI 
nS 1S 
The third term, expresses the change allow 
ground voltage terminals caused bond current whi 
flow between lines. represents the voltage change effect 
per ampere bond current, therefore this 
plied the total bond current, I,, the product, 
represents the total voltage change. Equation 
called the ground voltage equation. val 
Since the last two terms equation have 


posite effects upon the foreign line, the final effect 
upon the line will the same interference 
current exists these values are made equal 
nitude. This can done equating the two 
solving elgebraically for I,, which the critical value 
bond current required nullify interference 


effects: 


= Rails 


This the value I,, bond current, that 
quired cancel the exposure effect due interfer 
ence. and are network constants 
easily determined from field test and 
age ‘change between lines caused 
current from the rectifier and this also 
from field test. good method doing 


measure voltage change between lives, 


simultaneously with rectifier current, The 
then the voltage change per ampere 
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ger current, When this ratio multiplied total 
rectifier current, the total voltage change between 
determined. 
The next step solving the bond problem 
the value bond resistance required, 
with known, pass the proper value bond 
well known that when the terminals 
cell battery are connected some value 
resistance allow current flow, the 
magnitude current will the ratio open circuit 
battery voltage the sum external resistance and 
interna’ battery resistance. The same situation 
the two pipelines which are 
represent the battery terminals, 
represents the open circuit voltage, which 
the resistance between lines represents the 
battery resistance and the bond resistance, 
represents the external resistance. The bond 
current ‘hus represented by: 


Since and are equal, they can 


equation and solved for 


This the critical value bond resistance needed 
allow the proper magnitude bond current 
which will just cancel nullify the exposure 
effect from interference current. Only the three net- 
work constants shown the right side equation 
are needed solve the bond problem and these 
are easily and quickly obtained field test. Any 
value resistance less than that given equation 
will allow more than the critical value bond 
current flow with the result that cathodic protec- 
tion will obtained the foreign line the 
vicinity terminals and any value bond re- 
sistance higher than that given equation will 
hot permit sufficient bond current flow eliminate 
the total exposure, although will decreased. 
Equation shows that the critical value bond 
independent the voltage changes 
terminals and well the magnitude 
rectifier current. This condition holds, however, only 
the case where there residual galvanic 
Voltage between lines and this very often not the 
tase. seen that the only voltage involved 
equation which due rectifier operation 
and this cancels out solving for When 
voltage present between lines, equation 
takes the form: 


amperes 
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and equation takes the form: 


FE, + Vi 7 


Where represents the residual galvanic voltage 
between lines with neither bond nor rectifier current 
flowing. The solution for then is: 


2 
The value obtained explained previously 
and the value obtained simply measuring 
the voltage terminals with rectifier test 
current flowing. This can done making visual 
obseravtion, suspected that this voltage 
not constant, recording meter connected 
measure the voltage over the desired period time 
and the optimum value used the bond calculations. 
most cases advisable make this recording 
order that there will guess work involved. 


ohms 


Equation shows that when residual voltage 
exists between lines, rectifier current may changed 
will, cathodic protection requirements change 
with time, without the need for changing the bond 
resistance. However, equation shows that when 
residual voltage does exist, change rectifier 
current will necessitate change bond resistance. 
because all necessary data were obtained during 
the original field tests, the new value bond re- 
sistance can calculated without additional test 
work. 

Another condition which should considered 
complete solution the bond problem ob- 
tained the fact that the effect bond current upon 
the protected line decrease the amount 
protection obtained from the rectifier. This 
becomes obvious when considered that, with 
respect the foreign line and direction bond cur- 
rent flow, the protected line serving anode 
ground bed. 

The net effect any given location the pro- 
tected line, such terminals Figure the 
algebraic sum cathodic protection effect from rec- 
current which will positive and the inter- 
ference exposure effect from bond current which 
will negative. The bond effect determined 
connecting the test current generator battery be- 
tween lines with polarity such that current will flow 
from the foreign line through the generator onto the 
protected line. Because the test current, then, will 
have the same effect upon each line bond current, 
this effect can measured obtaining the ground 
voltage changes per unit current, the network 
constants, the various locations interest. 

With the test current source connected between 
lines the same location where the bond 
connected, survey should first conducted along 
the protected line order locate the point 
maximum exposure caused bond current the 
same manner that the maximum exposure point was 
located the foreign line caused rectifier current. 
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This location will usually, but not necessarily, 
near the point bond connection. Let this location 
represented terminals Figure The net- 
work constant, then obtained. The net change 
ground voltage terminals then: 


the change ground voltage terminals per 
unit rectifier current and when this multiplied 
total rectifier current, I;, the product gives the com- 
ponent ground voltage change due the rectifier. 
the change ground voltage terminals 
per unit bond current and, likewise, the product 
this and total bond current gives the component 
change due bond current. This latter component 
negative polarity would negative, thus 
the cathodic protection effect from the rectifier would 
decreased. 


desired maintain the same change ground 
voltage terminals after the bond installed 
would obtained without bond, the rectifier 
current must increased some value above that 
which would needed without bond. However, 
this would cause increase bond current flow, 
therefore, exact balance between rectifier current 
and bond current, bond resistance, necessary. 
The values for balance can difficult determine 
field experiment but determining the network 
constants and using little algebra, the exact solution 
can easily obtained. 

Referring Figure let the value rectifier 
current required for cathodic protection the line 
protected without regard for adverse interfer- 
ence effects the foreign line. This value has been 
obtained from previous tests using the particular 
criterion protection which appeals the engineer 
the job, such current value obtained from the 
null polarization test, ground voltage 
measured between pipe and copper-copper sulphate 
half cell placed either over the pipe point out 
the ground bed pipeline potential gradient (re- 
mote earth), change ground voltage certain 
value, current density, effect upon current profile, etc. 
Let the increased value rectfier current 
needed not only supply the cathodic protection 
desired but also overcome the adverse effect from 
bond current. 

After the location maximum exposure inter- 
ference the foreign line from rectifier current 
(terminals and the location maximum exposure 
the protected line from bond current (terminals 
4), the necessary network constants are measured 
these 
F,. The expression for ground voltage change 
terminals caused rectifier current with bond 
current flowing given by: 


Venu — IsR,,s volts (10 


The problem determine the increased amount 
rectifier current required produce the same mag- 
nitude cathodic protection terminals with bond 
current flowing, obtained without bond current 


136t 


given equation (10, value bond current 
and the corresponding bond resistance 
eliminate exposure the foreign line. 
the network constants, these conditions are stated 
follows: 


IsRa, 3 => T’sRa,s + (11 
+ (12 


equation (11, represents the positive 
voltage change terminals caused the rectifier 
current without bond current flowing. This the 
final value required. equation (11 represents 
the positive change ground voltage terminals 
caused the increased value rectifier current, and 
represents the negative ground voltage change 
terminals caused bond current flow. 

Equation (11 states algebraically that the final 
both final rectifier and bond currents must equal 
the change caused original rectifier with 
bond current flowing. equation (12, rep- 
resents the negative ground voltage change termi- 
nals caused rectifier current, and 
sents the positive ground voltage change 
caused bond current. Equation (12 that 
the final ground voltage change terminals caused 
both rectifier and bond currents zero. other 
words, the exposure caused rectifier 
exactly offset bond current. 

Because there are two unknown 
volved two equations, I’, and 
algebraic solution these equations gives the 
quired values rectifier and bond currents: 


Ra,3R2,1 


Ra 


5 > amperes 


Is 


amperes 


I, = —I; 


The value obtained the field tap 
ment the rectifier. The value obtained 
inserting resistance proper value the bond 
connection between lines terminals 
ance with the earlier discussion, the that 
would flow through bond terminals would be: 


Where the required bond resistance. 
negative current for the reason that its effect 


decrease the open circuit voltage the bond ter 
minals. Since equations (14 and (15 are they 
can equated and solved for However, the 
simpler method solving for solve 
(12 for and then solve simultaneously equa 
tion (15: 


R21 Re + Ria 
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Equations (13 and (17 give the final 
quired complete the field installation. the design 
and installation has been carried through properly, 
change ground voltage terminals will! 
observed the rectifier and bond circuits are turned 
and off simultaneously. 

Field Example 
actual example field test showing how the 
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data taken and recorded and the network constants 
computed for use the final calculations shown 
later this article. Cathodic protection 
applied pipeline “A,” and terminals represent the 
test current generator rectifier terminals. Pipeline 
“B” lateral that ties pipeline “A” but since 
not protected, the tie-in made through 
insulated flange shown. Terminals represent 
the terminals the voltmeter used for meas- 
uring voltage between the pipelines. Automobile 
storage batteries were used source test cur- 
rent terminals and while this current was turned 
and off, survey ground voltages pipeline 
“B” showed that maximum exposure would occur 
terminals Likewise, test current was introduced 
between lines terminals and while this was 
turned and off survey along pipeline “A” showed 
that maximum exposure from bond current would 
occur terminals Terminals are the farthest 
location pipeline “A” where protection 
obtained. 

should noted that the type reference 
electrode half cell used for making earth contact 
while measuring ground voltage immaterial. 
the change ground voltage caused rectifier and 
bond current flow that required and this case the 
half cell potential cancels out. copper-copper sul- 
phate electrode, steel bar, valve box, vacuum 
tube voltmeter used, weed growing the earth 
can used for the ground connection. The important 
thing that the same location used each time 
comparative readings tests are made and that the 
proper correction factors applied voltmeter 
readings when the internal meter resistance low 
comparison with the external meter circuit resist- 
ance. 

The problem determine the magnitude 
rectifier current required produce 4-volt change 
terminals with bond current flowing from pipe- 
line “B” pipeline “A” terminals and deter- 
mine the magnitude bond current and correspond- 
ing bond resistance required eliminate exposure 
terminals 4-volt change required terminals 
order eliminate exposure caused stray 
railway current. The problem stated mathemati- 
cally two equations: 


= Vgs 4. I.Rs,2 (is 
and T2R4,2 (19 


Equation (18 states that, terminals the product 
total rectifier current and ground voltage change 
per ampere rectifier current equal the 4-volt 
change required (Vg;) plus the adverse effect caused 
bond current. Equation (19 states that the adverse 
effect terminals caused rectifier current will 
offset the beneficial effect caused bond 
current. 

will noted when analyzing the field data ap- 
pended this article that Vg, and the network con- 
stants, and which describe exposure 
terminals and are negative. These signs are 
disregarded, however, when the constants are used 
the equations because they are placed the op- 
posite sides the equations from the positive con- 


+240 |+ 1429.0 |~ 2.47 
406.5} 2/.07| 103.6|~ 13.13] 705.21 
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stants, and mathematically rigorous, 
the equations can put the forms: 


Vgs I:Rs,2 = 0 


and then the correct signs determined from field 
test are used when the constants are placed the 
equations. Vg; called negative, exposure, be- 
cause the earth negative the pipe that mag- 
nitude and the purpose the rectifier change 
the voltage between pipe and earth volts 
order eliminate the possibility corrosion. 

easy method solution solve equations 
(18 and (19 simultaneously for I,: 


(20 


Substituting the network constants obtained from 
the data sheets the end the article: 


.292 
.292 .403 .0894 .146 
11.2 amperes rectifier current required. 


Now, solve equation (19 for I,: 


(21 


Substituting the network constants and the value 
for I,: 


amperes bond current required. 


explained earlier, the equation for bond resist- 
ance derived solving the bond current equation: 


L= 


pipelines. 


Substituting the network constants: 


.123 
3.4 


.93 ohms bond resistance. 


—.360 


The final ground voltage change terminals re. 
sulting from the algebraic sum beneficial effect due 
rectifier current and the adverse effect due bond 
current, can determined from the equation: 


.49 


will observed the field data sheets that ten 
readings were taken each location and that the 
network constants were derived from the 
the ten readings. This was necessary because stray 
railway current effects caused the meter 
fluctuate continually and thus single could 
relied upon for accuracy. Even when stray cur- 
rents are not present, advisable take several 
readings each set-up order that errors obser- 
vation and recording can discovered. 

The mathematical expression for the used 
for computing the constants from the field is: 
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Cathodic Protection Applied 
Large-Diameter Oil Pipe Line System* 


GRIFFITH* 


Introduction 


RANCHO Pipe Line System consists 455 
coated 24-inch trunk-line pipe and six 
termin stations (Figure 1). The line originates 
McC Texas and terminates refineries along 
the Ship Channel. Construction was com- 
pleted 1953. The system traverses terrain involving 
high-rcsistant dry and low-resistant wet soils, highly 
conges metropolitan areas and multiple interfer- 
ence resulting from cross lines and from 
lines common right-of-way. 


Discussion 


Use prestressed steel, large-diameter, thin-wall 
pipe electrically-operated equipment and controls 
many additional considerations the de- 
sign the cathodic protection system. Because the 
severity corrosion “notch effect” prestressed 
steel was undetermined, was believed that immedi- 
ate protection would more desirable than 
later complete protection, therefore, cathodic protec- 
tion was designed for earliest possible installation. 
Operating interruptions caused corrosion small 
control piping station yards were considered 
costly loss revenue trunkline failures. Thus 
cathodic protection became problem initial pre- 
vention corrosion occurrence rather than one 
later mitigation correction indicated corrosive 
conditions, 


study the proposed system experienced 
corrosion engineers revealed several factors upon 
which predesign the cathodic protection system 
could based. Such factors the following were 
considered: 


Experienced personnel would used for inspec- 
tion during construction insure good coating 
application. 

Good coatings would allow protecting maximum- 
length sections line congested areas from 
remote source that would establish normal protec- 
tive potentials through these congested areas with 
small enough prevent damage adja- 
cent foreign 

Distributed current systems combined with good 
coating congested areas would allow more nearly 
uniform protection normal protective potentials, 
currents, and minimize foreign interference. 
current requirements the pipe pro- 
tected could reasonably estimated good coat- 
were assured. 

protection units installed station yards 
result considerable savings the initial 
stallation, operating power costs and routine in- 
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Abstract 


Cathodic protection large-diameter pipe line trans- 
porting crude oil from West Texas refineries lo- 
cated near the Houston Ship Channel presented many 
problems, The asphalt and coal tar enamel coated line 
was constructed thin-wall, prestressed pipe. 
traversed terrain with widely-varying characteristics, 
numerous road and river crossings, intersecting pipe 
lines and parallel lines common right-of-way. 
Distributed sources limited current drainage com- 
bined with unidirectional bonds were desirable for 
protection congested rights-of-way and metropoli- 
tan areas order minimize adjacent structure in- 
terference. Most the cathodic protection installation 
was completed the time the line was placed 
operation. Installing protective units locations con- 
venient pumping stations permitted cooperative in- 
spection and maintenance operating personnel. 
was estimated that 99.9 per cent the trunkline 
piping was effectively insulated. regular inspection 
schedule provides records for evaluating the efficiency 
the protection and predicting any decline. 


spection and maintenance. Inspection such units, 
normally made once month remote locations, 
could made effectively each week station 
yards the operating personnel duty. neces- 
sary, ground beds could watered economically 
station locations. 


Coating 


Approximately percent the trunkline piping 
coated with 3/32-inch single flood coat hot 
applied improved asphalt, reinforced with 20-mil 
glass mat and covered with 6-pound coal-tar satu- 
rated asbestos felt wrapper. The remaining trunkline 
piping was coated similar manner using standard 
coal tar enamel. Steel conduits and service lines 
station areas were galvanized and asphalt rubber 
mastic was applied cold damaged areas and cou- 
plings. Asphalt enamel having high resistance cold 
flow was considered best suited for areas dry cli- 
matic conditions where rough trench was encoun- 
tered, whereas coal tar enamel was considered more 
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LEGEND 


TERMINAL 
INSULATION 


Figure 2—Test leads insulated joints, 6-inch 


advantageous wet contaminated soils. All coat- 
ing was electrically inspected for voids which were 
repaired during construction. 

Pipe installed casings was coated with multiple 
layers glass mat imbedded 6/32-inch thick hot 
enamel insure insulation the pipe from the un- 
coated 


Test Leads 

During line construction test leads consisting 
polyethylene insulated No. stranded copper wire 
attached the pipe powdered thermite welding 
process were installed road casings and intervals 
not exceeding two miles along the line. These leads 
were brought above ground 30-inch piece 
inch conduit and connected dead-end weather- 
head condulet, shown Figure Composition 
blank condulet covers were drilled and provided with 
silica bronze bolt, diameter and 34-inch 
long, order attach the lead wire solder lug 
the back this insulating cover. These threaded 
bolts extending through the cover were used for test 
terminals. 


Insulating Flanges 

Insulating flanges were installed isolate possible 
trouble sections such river crossings, etc., sep- 
arate line piping from station piping and separate 
lines dissimilar metal composition. One millivolt 
per ampere shunts with capacity amperes 


Figure 3—Insulating flanger bondover with 
cast iron line and road casing. shunt. 
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Figure 4—Garfield Station cathodic protection unit. 


Figure 5—Shunt junction 


were installed all insulating flange bondovers 
allow testing without altering current distribution 
disturbing line polarization (Figure 3). 
Preliminary Testing 

Immediately following backfill operations the 
line, natural soil-to-pipe potentials were observed and 
recorded line sections, Even though was 
alized that current requirements would 
crease with time, temporary bonds adjacent 
thodically protected lines allowed additional 
potential survey determine protection current 
quirements. locations where such current was 
available, portable test generators were used 
junction with temporary ground beds. These cot 
sisted sections steel pipe one inch 
and five feet long, placed augered holes 
filled with salt water. 


Rectifiers 

Three-phase, oil-immersed rectifiers were 
supply cathodic protection currents where was 
available such form; otherwise, 
were used. Fifty percent over-design rect! 
pacity was considered desirable allow for vating 
deterioration; initial temporary, high-leve! long 
range protection during construction; and 
increased current demand future system 
Ground Beds 

Soil resistivity measurements were recorded pro 
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Figure 8—Germanium rectifier. 


posed groundbed sites using the four-electrode 
method with Vibroground. These tests revealed aver- 
age soil resistance various depths. Test holes were 
augered determine rocky sandy conditions. 


Ground beds were designed for locations either 
remote from the cathode, allowing low current den- 
sity transmission across long distances with moderate 
voltages the line, close the cath- 
ode order focus greater current density most 
critical piping (Figure 4). Remote ground beds usu- 
ally consisted fifteen graphite rods, inches 
diameter and inches long, placed augured holes 
inches diameter and feet deep and sur- 
pneumatically-tamped soft coal coke 
breeze. These rods were spaced distances varying 
and connected No. polyethylene insu- 
lated copper cable aboveground shunt junction 
boxes were centrally located each leg 
the bed (Figure Connections between shunt junc- 
tions the rectifier were made with 2/0 cable. All 
ions were made with copper soldering lugs; 
splices were coated with two inches 
hot-ap lied asphalt. Groundbed installations were 
made contracting personnel, and design and in- 
were made employees Shell Pipe Line 
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Figure 


Corporation. Some anode holes had cleared 
with dynamite utilize low-resistant soils both 
above and below rock tables. These holes were dyna- 
mited, excavated, backfilled with wet dirt and then 
re-augered. some instances rods had installed 
horizontal positions because rock tables. Where 
possible, rods were installed permanent moisture 
depths. 


Operational Adjustments 


The known cathode which was composed coated 
trunkline pipe, buried metal the station system 
and affected foreign structures, was analyzed for 
metallic components such steel, cast iron, zinc, 
copper, etc., order determine the desirable values 
cathodic protection potentials. study the 
electromotive and the practical series, resulted 
the use the following minimum values meas- 
uring soil-to-metal potentials with copper sulfate 
electrode determine absolute protection: zinc, 
1390 millivolts; iron, 850 millivolts; lead, 810 milli- 
volts; and copper, 520 millivolts. order mini- 
mize the possible loss bond through electrolytic 
breakdown water that might become entrapped 
under faulty spots coating, the potential impressed 
coated pipe was limited 2400 millivolts when 
possible. Actual measured galvanic solution poten- 
tials zine ground wells (electrical equipment 
grounds) and galvanized piping averaged 1140 milli- 
volts. These buried, zinc-coated structures received 
very little protective current soil-to-metal values 
below 1140, whereas higher values large amounts 
current drained from them produced only small 
increase the soil-to-metal potential. This value 
therefore was considered the minimum potential 
criterion coated lines connected 
ground wells remotely operated valves. main- 
taining this potential was believed that electrical 
grounding systems would suffer little corrosion. 


Bonding 


foreign structures was largely prob- 
lem shielded soil potential rather than loss metal 
through straying currents. Potential gradients pro- 
duced the soil along the line from remote rectifiers 
usually were blocked points where the line crossed 
the potential gradient foreign-owned recti- 
fier installations which supplied protection parallel 
lines the common right-of-way. many these 


i 4 on off 
Figure 6—Typical shielding interference. 
ing 


instances damaging interference currents were im- 
measurably small because the relative high-poten- 
tial, low-current requirements the 24-inch well- 
coated trunkline. The only solution this problem, 
other than bonding, was the installation additional 
rectifiers locations between each two foreign units, 
the application excessive voltages from existing 
units which would override potential gradients 
the soil produced the foreign installation (Figure 6). 

Germanium rectifiers were used foreign line 
bond locations because currents involved were ex- 
tremely small and different degrees effective coat- 
ing the cathodes (lines) made 
bond necessary (Figure 7). Unidirectional bonding 
allowed current flow from the 24-inch line through 
metallic conductor to, the offending foreign line, 
but blocked current the opposite direction that 
would occur cases where the foreign cathodic pro- 
tection units ceased operate (Figure 8). Germanium 
rectifier bonding has the advantage, over other types 
rectifier bonding, allowing current flow very 
low circuit voltages. 


Completed Installation 


Application cathodic protection the entire 
system required nine rectifiers, using impressed 
current anodes. Total current applied for protection 
station piping six locations was 121.2 amperes. 
Current used for protection the 456.40 miles 
24-inch pipe line amounted 58.3 amperes which 
22.5 amperes was drained from foreign lines through 
however, 11.2 amperes was drained foreign 
lines through bonds other locations, resulting 
net total 47.0 amperes current required 
protect the coated trunkline. These current flow 
values were recorded after one year cathodic pro- 
tection the line. The maximum soil-to-pipe poten- 
tial measured with copper-sulfate electrodes was 
2400 millivolts, whereas the minimum protective 
potential recorded was 900 millivolts. the basis 
these recorded readings, 0.3-microampere per square 
foot trunkline was required for protection. Con- 
sidering these calculations true, may 
assumed that approximately 99.9 per cent the 
trunkline piping was effectively insulated, two 
milliamperes per square foot bare metal required 
for protection reported numerous corrosion 
engineers. 


Inspection and Records 
The most effective preventive work was considered 
useless without records. The cathodic protection 
this line was regarded problem corrosion pre- 
vention rather than one corrosion mitigation; 
therefore accurate, plentiful data had recorded. 
Office records with duplicate field copies were set 
include summary all work accomplished 
whereby engineers could evaluate effectiveness and 
forecast possible failures protection, These records 
required regular field inspections the system which 
were scheduled follows: 
complete system check once every four months 
inspector trained corrosion prevention 
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weekly inspection units installed stations 
operating personnel; and 


monthly inspection remotely installed 


The complete system check includes such work 
recording soil potentials all test leads; measuring 
current flow all shunts and drop test leads: 
checking all mechanical connections for tightness 
and contact shunt junctions, bonds, rectifiers and 
insulating flanges; checking the current output 
each impressed anode; calibrating meters; and mak. 
ing necessary current adjustments the cathodic 
protection system. Monthly and weekly checks 
formed operating personnel consist visual in- 
spections the apparent operating conditions 
rectifiers, bonds, shunt junctions and insulating 
Observed meter readings and defects are reported 
the Area Corrosion Engineer routine operating 
reports submitted over the line sys- 
tem oil dispatching personnel. 


Conclusions 


The magnitude any cathodic protection problem 
directly proportional the size the cathode 
exposed corrosion attack. When considering 
right-of-way which crosses congested areas, 
the line without restricting its current 
Many pipelines are laid 50-foot right-of-way strips, 
but are protected with currents that may ten 
times that right-of-way width. Improved coating 
methods and materials and higher coating 
appear the only practical solutions the prob- 
lem restricting the cathode sufficiently allow 
protection with inoffensive currents that will 
confined the right-of-way. 

Cooperative efforts all participants with pipe 
lines common right-of-way would greatly reduce 
the amount damaging currents the soil, thereby 
allowing cathodic protection much lower potential 
levels. Consideration all lines right-of-way 
single cathode with one cathodic protection system, 
even though the protection units were separately 
stalled and maintained, would allow replacement 
many unstable, costly bonds that were installed 
correct offense, stable bonds 
offenses. Liberal installations 
fier bonds should facilitate equitable current adjust 
ments for all individual lines, provide increased 
tection lines having similar cathodes existing 
protective potential levels, allow the 
protection decreased unit outputs 
result increased efficiency and economy 
companies involved. 
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TECHNICAL COMMITTEE REPORTS 


Publication 55-2 


Report Technical Unit Committee Inhibitors for Oil and Gas Wells 


Proposed Standardized Laboratory Procedure 


For Screening Corrosion Inhibitors 


For Use Oil and Gas 


Part Standardized Laboratory Pro- 


cedure for Screening Corrosion Inhibitors for Use 
Oil and Gas Wells 


came into general usage the oil 

and gas producing industry about 1945 and in- 
creased both use and numbers with amazing 
rapidity the period 1945-1952. the latter year 
became evident there was need for some sort 
measure the relative effectiveness 
the myriad compounds available before putting 
them actual field trial. With such “yardstick” 
inhibitor’s effectiveness could least qualified 
when compared the laboratory other inhibitors 
that were field proved. 

the 1952 annual Nationa! Association Corro- 
sion Engineers meeting the writers were commis- 
sioned the chairman TP-1 (now T-1) Committee 
conduct survey operating companies, manu- 
facturing companies and universities determine 
the various methods they used screening 
evaluating compounds used corrosion inhib- 
itors oil and gas wells. 

result this inquiry paper was given during 
the 1953 annual NACE meeting presenting the methods 
used producing companies, five manufacturing 


and one university. the replies only 


reported enough detail for these 
twelve, companies reported using system 
which weight loss some type was measured 
corroding system similar, least character, 
those found either sour crude oil gas conden- 
sate wells. The paper presented 1953 presented 
data further substantiated the effectiveness these 
types tests screening evaluating 
inhibitors for field use. 

upon the recommendations made result 


the paper’s presentation, the chairman TP-1 


(now established subcommittee T-1 now 


known Unit Committee T-1K. The initial meeting 
was held October 1953, and result 


t! { at a meeting of South Central Region, National Associa- 

on 0 orrosion Engineers, Dallas, Texas, October 12-15, 1954 and 
jon ! for presentation at the Eleventh Annual Conference, 
aNa or 


1-11 ' Association of Corrosion Engineers, Chicago, Ill. March 
19-5, by J_.C. Spalding, Jr., Sun Oil Co. ,Dallas, and E. C. 
2 0, nited Gas Corp., Shreveport, La., respectively chairman 
and vic\-chairman of T-1K, 


N 


Abstract 


The need for standard laboratory procedure for 
screening corrosion inhibitors prior field testing, 
for use the oil and gas producing industry, was 
recognized TP-1 (now T-1) 1952. paper pre- 
sented the 1953 NACE annual conference presented 
various methods laboratory screening evaluation 
being used. T-1K was organized for the purpose 
developing standardized test. the result the 
work this committee, standardized test has been 
devised and tested various producing company 
laboratories. The test described this report 
static oil and water immersion test using the weight 
loss steel coupon when under the influence 
inhibited system compared its weight loss under 
unhibited system criteria corrosion pro- 
tection. 


this meeting program was outlined aimed the 
establishment NACE recommended standardized 
test for use the laboratory screen inhibitors for 
use oil and gas wells (this test hereinafter referred 
proposed standardized The opinions ex- 
pressed this meeting both producing and manu- 
facturing companies pointed the fact that any test, 
considered valid all concerned, would have 
encompass the principle weight loss steel 
corroding medium. Such techniques measuring 
hydrogen evolution, film resistivity, etc., brought out 
the original paper would probably not accept- 
able industry wide basis for sometime come. 
was decided that the initial effort would 
devise test for use sour crude oil systems. 

was further decided the initial meeting that 
the best way attack the problem was send 
number -of inhibitors each several laboratories 
for evaluation using their own methods, This was 
done and meeting March, 1954, held 
during the annual NACE meeting Kansas City, 
results these tests were reviewed. May, 1954, 
another meeting the committee was held and 
results these tests, shown Table were fur- 
ther discussed. can seen from these results that 
there was relatively good agreement picking the 
best and worst the inhibitors. view the fact 
that the comparison between dynamic and static test 
results was favorable and since simplicity was one 
the major prerequisites for standardized test, 
was decided that the initial efforts would along 
the lines static immersion test. 

the light the above, May, 1954 meeting 
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TABLE 1—Relative Position Value prepurified nitrogen remove oxy. 
until concentration approxi- 
Dynamic | Dynamic | Dynamic 


Static Static Brine Brine Brine mately ppm oil loot 


remove contaminants such 


Laboratory 4 5 | 6 


polar materials that may contain, 
ing mill scale, grinding the surface, 
Inhibitor Average Average Average analytical balance using 
50, and 100 ppm based the 
total fluid. The total fluid the 
TABLE Results Second Series Tests. NACE Committee T-1K flask consists 900 the brine 
the flask flooded with pre 
nitrogen and oil placed the 
bottom the flask. Brine intro- 
duced the bottom flask 
* Based on Chairman's previous impression of inhibitors and alterations made on same. me ak, ie ‘ 
soluble inhibitor used the 
amount dispersed kero- 
the committee tentative proposed standardized sene. water soluble inhibitor used. added 
laboratory method was outlined. This method was directly the flask. When the system 
submitted the member laboratories along with above completed weighed coupon suspended 
six inhibitors made the writer varying glass rod the oil phase for then 
concentrations, dilutions, etc. Seven laboratories re- into the brine where allowed 
ported the results the proposed standardized test for seven days. the end this time the coupon 
and the results these are presented Table removed, electrolytically cleaned means 
Once again the committee found good correlation inhibited acid, until free corrosion product, The 
among the member laboratories, especially picking coupon then dried and weighed. All tests 
the best and worst inhibitors. With only minor revi- duplicate and duplicate controls are run the 
sions, the test procedures used obtaining these time all tests. Results the tests are reported as: 
results are the same are presented Part 
this report. Percent Inhibition (in which the percentage 
Essentially the test static oil and water test protection calculated simple formula) 
utilizing the weight loss mild steel coupon and 
when under the influence inhibited solution 
compared uninhibited solution synthetic 
sour (containing H,S) brine. The test subjects the 
steel coupon inhibited solution oil, the 
case oil soluble inhibitors, for short period 
time and for the duration the test the coupon 
immersed brine; course, the case the water 
soluble inhibitor the brine inhibited. The equip- 
ment described the proposed standardized test 
1000 narrow mouth Erlenmeyer flask, No. 
rubber stopper, small glass hook and 
1/16-inch mild cold rolled sheared piece steel. The 
laboratory. The preparation for the tests also rela- 
tively simple and almost anyone with one year’s labora- 
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Laboratory 


Inhibitor 


date 
time, 
given 
flask 
corrosi 
labor 
flasks 
(18) di 
week 
The 
Appearance Coupon (in which the 
the coupon examined visually using cerning 
100 power magnification and the results 
tion the surface regards presence 
absence and relative severity pits Part 


equipment and procedures. may seem Inhibito 
lously simple and actuality extremely 
estimated most people that have thi 
test that, after the initial equipment The 
takes only minutes prepare each test, 
and record the results. Since there are four 
trations and one control (total run toan 


tory experience should able run satisfactorily. separate tests must prepared for com the 


Brine for the test made percent weight pound. This means total expenditure the 
NaCl distilled water which scrubbed with proximately hours and minutes per comp 
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March, 1955 


Rubber Stopper 


1000 
Flask 


Oil 


900i. Brine 


MILO coo ROLLED 
SHEARED STEEL 


Figure 2—Test coupon. 


that any other test method proposed 
date could accomplished such short length 
time. \nother highly advantageous point this pro- 
cedure the number tests that can run any 
given time. This number limited practically only 
available shelf space and the number Erlenmeyer 
flask setups. The 7-day period gives ample time for 
corrosion take place and fits nicely into the present 
labor policies 5-day working full time 
continuous basis and with enough Erlenmeyer 
flasks and shelf space estimated that eighteen 
(18) different compounds could screened every 
week one 

The committee believes the proposed test answers 
need the oil and gas producing industry. 
Several favorable comments from producers for the 
adoption the test and appreciative remarks con- 
cerning the adoption standardized tests from sev- 
manufacturing concerns have been expressed 
already. 


Part Standardized Laboratory Procedure for 
Screening Corrosion Inhibitors for Use Oil and 


Gas Wells* 


Inhibitors For Use Sour Crude Wells 
1. Gen ral 


The test proposed oil and water test 
the weight loss mild steel coupon when 
under influence inhibited solution compared 
uninhibited solution synthetic sour (contain- 
ing brine. The test described below subjects 
the coupon inhibited solution oil, 
the oil soluble inhibitors, for short period 


Revision. Completed October, 1954. 


SCREENING FOR OIL AND GAS WELLS 


time and for the duration the test the coupon 
immersed brine. 


Equipment 


Each test container will consist 1000 nar- 
row mouth Erlenmeyer flask (Corning No. 4980). 
This flask takes No. rubber stopper. 
long glass rod with radius hook, 
bent one end, should sharpened the end for 
insertion into the bottom the stopper, Figure 
depicts this set-up. 


Material 


1/16-inch mild cold rolled sheared piece steel. 
5/32-inch diameter hole shall drilled (not 
punched) this coupon shown Figure Note: 
See Section below for preparation. 


Brine—The brine for the tentative proposed test 
will made from distilled water with percent (by 
weight) NaCl. suggested that the brine 
mixed scrubbing with pre-purified nitrogen passed 
through medium glass porosity sintered dispersion 
tube until air free (or until brine does not cloud 
upon addition Hydrogen sulfide 
should then injected into the brine until concen- 
tration 500 100 ppm obtained. 


Oil—The oil for the test shall kerosene filtered 
follows: Place one quart Fuller’s earth cotton 
plug large glass funnel. Use gravity filtration only. 
Discard Fuller’s earth after gallons kerosene 
has been passed through. Note: The reason for this 
filtration insure removal certain contaminants 
such polar materials from the kerosene. 


Surface Preparation Coupon 


Remove all mill scale. 

pits are visible, discard. 

Grind with mechanical sander with medium 
metallurgical paper (240 Note: not 
touch with fingers after the above step. 

Buff with soft brush remove grit. 

Dip acetone petroleum ether, 

Place desiccator until weighed and used. 


Weighing Coupon 


The coupon shall weighed prior beginning 
test analytical balance 1/10 milligram. 


Test Procedure 


Inhibitor Addition: 


concentration 10, 25, and 100 
upon the total fluid (900 water plus 100 
oil equal 1000 ml). 


water soluble inhibitor used, add the correct 
amount inhibitor directly the flask. 


the inhibitor oil soluble, disperse the correct 
amount inhibitor the 100 kerosene. 


the 
4 
hen 
4 
4 
| 


Viscous material can handled easily using 
hypodermic syringe (similar Lure Tuber- 
culin syringe, graduated 1/100th ml). 


Procedure 


Place oil bottom flask. Flood test system 
(flask) with prepurified nitrogen. Introduce brine, 
through delivery tube, bottom flask slowly 
avoid splashing (if brine solution turns cloudy, dis- 
card tests). Suspend weighed coupon glass rod 
oil phase for seconds, extend coupon brine 
phase, placing stopper correct Leave 
this position for duration test. 


Evaluation Coupon 


the end test remove coupon, clean electro- 
lytically means inhibited acid until free 
corrosion products. Dry and weigh accordance 
with specifications Section 

Controls 

All tests must accompanied controls and 

the test procedures governing the controls shall 


the same outlined above with the exception that 
inhibitor will used. 


Duration 
The test must days’ duration. 


Number Tests 

Controls will run duplicate and duplicate 
tests will run all concentrations. agreement 
not obtained within plus minus percent 
checks will run. 


10. Reporting Results 
Percent Inhibition—Percent inhibition will 


reported according the following formula: 


wt. loss test coupon 
wt. loss control coupon 


100= 


Appearance—Surface shall examined sually 
reported description surface regards pres- 
ence absence and relative severity pits ind/or 
blisters, 
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Central New York, Carolinas Sections Organized 


CAROLINAS SECTION Organizational Meeting—Left right, Van Nouhuys, South- 

eastern Line Co., Atlanta, chairman Southeast Region; Parker, Plantation Pipe Line 

editor Corrosion; Teel, International Nickel Co., Wilmington, C., 

section vice-chairman; Tait, Alloy Products Co., Inc., Atlanta, regional 

director Southeast Region, and Williams, Fulbright Laboratories, Charlotte, 
temporary section 


Temporary Officers Elected Charlotte 


The organizational meeting NACE 
Carolinas Section was held the Meck- 
ruary Twenty-two members attended. 
Van Nouhuys, Southeastern Pipe 
Line Co. Atlanta, Southeast Region 
chairman officiated and Teel, In- 
ternational Nickel Co., Wilmington, 
and Williams, Fulbright Labora- 
tories, Charlotte were organizational 
meeting chairman and vice 

polygon formed Asheville, Au- 
gusta, Charleston, Wilmington, Raleigh, 
Winston-Salem Asheville including 
metropolitan areas and suburbs these 
cities are boundaries outlined for the 

Its objectives include promoting meet- 
ings for discussion corrosion problems 
and presentation latest developments 
and ideas corrosion prevention and 
control, increasing interest scientific 
for determining corrosion 
causes and control methods, showing 
local industry importance corrosion 
study and control and encouraging ex- 
change knowledge and ideas among 
individuals actively engaged corrosion 
work, 

Temporary section officers are 
Williams, chairman, Teel, vice 
chairman and Burnett, Southern 


Bell Telephone and Telegraph Co., sec- 
retary-treasurer. Motion was carried 
majority members that temporary 
officers nominated for permanent 
posts and elected section’s first quar- 
terly meeting scheduled April 
May, International Nickel Co., Y., 
show his company’s film 
sion Action” during this meeting. 


Corpus Christi Panel 
Session Repeated 


Approximately members and guests 
the January meeting the Corpus 
Christi Section heard panel consisting 
Carl Dill, Reynolds Metals; Chuck 
Ward, Magnolia Pipe Line Co.; 
Kunkle, Celanese Corp.; Hugh Wil- 
banks, Cathodic Protection Service and 
John Nee, Briner Paint Mfg. Com- 
pany lead discussion subjects 
brought those attending the meet- 
ing, was the concensus that this was 
one the most successful meetings held 
the Corpus Christi Section and many 
problems presented the panel were well 
handled. Due the success this meet- 
ing the section plans hold one like 
every year. 


Payment 1954 Membership Dues 


order avoid interrupted mail and missed copies CORROSION all NACE 
members who have not done already are urged remit their 1954 MEMBER- 
SHIP DUES before March 31. Association by-laws require that the names 
those whose dues are not received March dropped from the member- 


ship moiling list. 


AndrewKelloggNamed 
Chairman New 
Northeastern Group 


Rules and regulations the newly 
formed NACE Central New York Sec- 
tion were approved the Board 
Trustees Northeast Regional Division 
January 28. Officers the section 
for 1955-56 are Andrew Kellogg, Ni- 
agara Mohawk Power Corp. Syracuse, 
chairman. Jelen, Solvay Process 
Division, Allied Chemical and Dye Corp. 
Syracuse, vice-chairman and John 
Richter, Delrac Corp., Watertown, 


Philadelphia 
1955 Officers Are Elected 


The following officers have been 
elected serve chairman, vice-chair- 
man and secretary-treasurer respectively 
the Philadelphia Section for 1955: 
Pettibone, American Society for Test- 
Pont Nemours and Company and 
Spencer, Keystone Shipping Com- 
pany. Dr, William Binder the Elec- 
tro Chemical Division Union Carbide 
and Carbon Corporation was scheduled 
Stainless Steels” the February 
meeting. 


Kanawha Valley Section Topic 
announced. Charleston, West 
Virginia. 

Southwestern Ohio Section. Corro- 


sion Resistance Non-Ferrous 
Alloys Lawson, Ampco 
Metal, Inc. 


Southern New England Section. 
Topic announced. 

Niagara Frontier Section, Will 
cover plastics field. 

Section. William Ru- 
ano, attorney-at-law, will speak 
Highlights Patents and Trade- 
Marks. 

Chicago Section. Two movies, 

“Must Rust?” Hot Dip Gal- 

vanizers Assn. and “The Big Cross- 

ing” pipe line crossing Straits 
Mackinac: are scheduled. 

Genessee Valley Section. Annual 

meeting and election officers. 


NACE MEETINGS 
3 
q 
Apr 


CORROSION—-NATIONAL ASSOCIATION CORROSION ENGINEERS March, 


San Diego Section Hears man Western Region NACE and has Econo 


Discussion attended many national meetings. Ques- 
tions from the floor followed his talk, 

dinner-meeting January 19, which officers for 1955 were an- Corro: 
San Diego Section speaker for the 
evening was Harry Keeling, consulting Econo 
“Combating Corrosion with Common Harry Keeling Now centing 
corrosion protection that can applied Corrosion Consultant 
section had concentrated one partic- the 
corrosion prevention program with the Conterence Western Region Awards 
Southern Counties Gas Co, remained NACE carried the 1955 January issue imate! 
with Southern Counties for many Corrosion. Keeling’s business ad- Appreciation Certificates and 
head engineering before 1718 Livonia Ave., Los Angeles 


Harry Keeling now engaged 
independent corrosion consulting work 


Certificates appreciation for out- 


standing services Western Region Applic 
NACE have been given Sena- 
toroff, Southern Counties Gas and 
Preston Hill, Signal Oil and lems, 


“This certificate issued Re- quaint 


their appreciation.” The were 
Fourth Annual Western Divi- 
sion meeting. 
Mr. Senatoroff was active formation 
Los Angeles Section and has, 
other things, been symposium chairman 
for the November 1951 Western Region 
Conference, and chairman and co-chair- tions, 
man the program committee for meet- 
Mr. Hill was member the 
cation Committee for the 1952 sented 
Region Short Course, active 


ENGINEERING nical committee work and acts coordi- 


nator between Western Region technical 


committees and corrosion committees 


MAINTENANCE Southwestern Ohio Section Jacks: 


the Southwestern Ohio Section was the 

tended members and guests. After 

the general business meeting and the 

reading the minutes, letter prepared meeting 

Cliff Jones concerning effort The 

Southwestern Ohio Section area the 

NACE was presented the Gay 


profit loss due corrosion, Pipe Line Anode Corporation offers you sion with Cliff Jones discussing under- 


experienced engineering service with the ability integrate our ground corrosion and Sol Gleser dis- Eleve 


services with any cathodic protection problem you have. underwater corrosion with Give, 

Much interest was shown the 

and answer period. 

course 


PIPE LINE ANODE North Central Region Elects 


tion 


CORPORATION New Officers for 1955 


25th WEST AVENUE AND SAND SPRINGS ROAD has been announced that now 


Crose Pipeline Equipment Company man, Nooter Corporation, St. Louis, 
858 Wilson Avenue 912 West Missouri; William Ries, 


Houston, Texes Tretolite Company, St. Louis. 
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Economic Analysis Cited 
Aid Preparing 
Corrosion Control Projects 


Economic analysis can show corro- 
sion engineer whether not ac- 
his most costly refinery corrosion 


clair Research Laboratories, Harvey, 


given during 
the Section 
meeting held 
the Engineers 
Club Chicago 
Approx- 
members 
and attended. 

The 
Eco- 
nomic Re- 
finery Prob- 
lems, Nyland said 
with appli- 
cation these analyses new im- 
refinery processes production 
compeic with other projects, thus pres- 
form helps place 
proper relationship, Even though appli- 
cation of economic analy sis to corrosion 
may require somewhat obscure assump- 
tions, predicted earnings from successful 
corrosion control are 
Dr. pointed out. 

nominating committee was pre- 
sented tor nomination 1955 officers 
the April meeting. 

Long, Devoe Raynolds Co., 


scheduled discuss paints and 
painting the Section’s February meet- 


Jacksonville Hears Talks 
Plastics; Elects Officers 


Twenty-nine members and their guests 
the Jacksonville Section heard George 
Hebbard speak Plastics Protective 
Coatings the January quarterly 
meeting. 


The election officers was 
named: Alexander, Dozier and 


Gay Paint Company, Jacksonville, Flor- 


ida, chairman; Bostwick, City 
Jacksonville, vice chairman and 
Smith, Amercoat Corporation, Jackson- 
ville, Florida, secretary-treasurer, 


Eleven Technical Papers 
Given Toronto Course 


Sented during the first Canadian short 


course corrosion held the Univer- 
persons representing cross-sec- 
Canadian industry registered. 
Course was sponsored jointly Ca- 
nadian Region NACE and Southern 
tion with the University 
oro! 

were under direction 
Corrosion 


Watson, Service, 


NACE NEWS 


Koppers Products Ltd.; Dunbar, 

Bell Telephone Co. Canada; Kus- 

ter, The Union Gas Co.; Law, 

International Nickel Co. and Mur- 

dison, Imperial Oil Ltd. 

Technical papers presented were: 

Hoxeng, United States Steel Corp. 

Factors Influencing Corrosion Rates 
Graydon, University Toronto. 

The Diagnosis Corrosion Problems 
and Statistical Tools Corrosion 
Work (two papers) Kendall, 
National Tube Division, Steel 
Corp. 

Corrosion Resisting Properties Metals 
and Alloys Friend, Interna- 
tional Nickel Co. 

Corrosion Due Imperfections 
loys Winegard, University 
Toronto. 


Wetmore, University Toronto. 

Practice Cathodic Protection 
Watson. 

Use Electrical Instruments Cor- 
rosion Control Murdison. 


Bituminous Coatings Fair, 
Koppers Co., Inc. 
Inhibitors Connor, Alchem, 


Ltd. 
Canadian Region Officers 


has been announced that the new 
officers for the Canadian Regional Di- 
vision for 1955 are follows: 
Shemilt, University C., Vancouver, 
C., chairman; Watson, Cor- 
rosion Services Toronto, Ontario, 
vice-chairman; Barnard, Defense 
Research Board Canada, Dartmouth, 
S., secretary-treasurer. 


What Causes Your 
Water Conditioning Problems? 


Ulothrix-Typical 
Filamentous 
Blue-Green Algae 
100X MAG. 


Mixed Diatoms- 
Silica Skeletons 
970X MAG. 


Capsulated Slime 
Forming Bacteria 
970X MAG. 


Corrosion- Boiler 


Oscillatoria-Typical 
Filamentous Green Algae 
100X MAG. 


Sure You Get the WRIGHT Answer 


the photographs above you probably recognize the culprit your 


water that may giving you trouble. 


one would expect you to. After 


all, water conditioning problems are individual, requiring individual analysis, 


individual solution. 
This the Wright Service: 


proposal gives recommendations for solution— 


laboratory 


written 


analysis made 


then frequent checks are made 


assure continued efficient performance. 


Let recognize your water conditioning problem and solve for you. 


Write call for thorough survey Wright Field Engineer. 


WRIGHT CHEMICAL CORPORATION 


GENERAL OFFICES AND LABORATORY 


WEST LAKE ST., CHICAGO 6, ILL. 
Offices in Principal Cities 


@ Softeners, Filters and other External Treating Equipment 
@ Nelson Chemical Proportioning Pumps 


q 
qe 


CORROSION— 


Organic Inhibitors Are 
Discussed Panel 


Approximately members and guests 
the January meeting the Sabine- 
Neches Section heard panel discussion 
types organic inhibitors and actual 
case histories inhibitors used con- 
trolling corrosion process equipment. 
Burns the Gulf Oil Co. acted 
moderator for the panel which con- 
sisted Oxford, Jr., Sun Oil 
Company; Chris Murray, Pure Oil Co.; 
Jesse Baker, Magnolia Petroleum Com- 
pany; Eric Turnbull, Cities Service Re- 
fining Corp. 

Mr. Oxford discussed general nature 
organic inhibitors, various types, com- 
parative costs, means justification and 
methods testing, checking and eval- 
uating inhibitors. Mr. Murray discussed 
case history where inhibitor was 
used controlling corrosion and foul- 


NATIONAL ASSOCIATION 


ing overhead system cracked oil 
fractionating tower and results obtained. 
Mr. Baker discussed cases where in- 
hibitors were used his company’s 
plant, method injection, etc. Mr. 
Turnbull discussed use inhibitor 
fractionating tower alkylation unit 
and problems which developed after use 
inhibitors began. Mr. Burns discussed 
inhibitors used crude processing unit 
and various means used control cor- 
rosion. 

question and answer period followed 
and members the panel answered 
questions brought from the floor. 
was announced that Ploedrl, Wis- 
consin Protective Coatings Co., Green 
Bay, Wisconsin, was scheduled speak 
“Catalytically Cured Organic Coat- 
ings” the February meeting. 


_Of the articles published Corro- 
sion’s Technical Section during 1955 all 
but were original material. 


Reilly “Armed” Protective Coatings 
start their job construction 
finished the job vigilantly 
guarding costly 


from attack corrosion. 


inherent qualities 


longevity and backed the 
integrity its makers, Reilly Coal 
Tar Base Enamels are fully capable 
rendering life-long service, un- 


tiringly. 


Call for Reilly Corrosion Engi- 
neer consult your require- 


ment estimates. 


CORROSION ENGINEER 


Vol. 


Southern New ngland 
Section Elects Officers 


CHAPMAN 


F. M. BARRY-—-Director, Metals Research 
Dept., Scovill Mfg. Co., Waterbury, is « grad- 
uate of Sheffield Scientific School, Yale Uni- 
versity with a PhD in chemistry and an MS 
in metallurgy. He is a member of numerous 
technical organizations. 


L. M. RASMUSSEN—Chemical Engineer, Re- 
search Division, Maxwell, Manning & Moore, 
Inc. He has been actively engaged in corrosion 
protection since his 1929 graduation from Pratt 
Institute. His present work is in control of 
corrosion of valves and instruments. 


CHARLES B. CHAPMAN—Hartford Electric 
Light Co., Hartford, Conn. After graciuation 
from Rensselear Polytechnic Institute in 1946 
with a BS in electrical engineering he was 
employed by the New York, New Haven & 
Hartford Railroad. 


Frederick Barry, Scoville Mfg. 
Waterbury, Conn. has been elected chair- 
man Southern New England Section. 
the election December Ras- 
mussen, Manning, Maxwell 
Inc., Stratford and Charles Chapman, 
Hartford Electric Light Co., Hartford 
were elected vice-chairman 
tary-treasurer respectively. 

The business meeting was preceded 
the Southern New England 
Telephone Exchange New Haven; 
dinner and after dinner meeting the 
auditorium Southern New Fngland 
Telephone Company, New Haven. 

Technical speaker was 

Madigan, charge the 
Laboratory, Research Dept., 
Haas Co., Philadelphia. also worked 
corrosion problems with Sperry 
scope Co. and Moraine 
General Motors Corp., talk 
covered the fundamentals corrosion 
metals, solution metals, role 
gen, basic significance corrosio prod- 
ucts environmental factors 
relation electrochemical 

Tracy, American Brass Com- 
pany, Bridgeport presided over 

(Continued Page 67) 
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Another Great Product 
makes its debut with 


PIPE INSULATION 


Cathodic Protection Serv- 
ice pleased an- 


nounce the addition 


New “‘Scotchrap” is super conform- 
able, even freezing temperature, 
and has improved adhesion proper- 
ties. The new tape adhesive has a 
green cast, the result of the addi- 
tion of a corrosion inhibiting com- 


growing stock first 


line materials service 
the Corrosion engineer. 
and 51, the new pressure sensi- 

tive available for immediate 


shipment. 


even freezing temperatures 
New also brand PIPE PRIMER, low viscosity, quick-drying 
primer for metal surfaces wherever clean dry pipe not assured. Dries 
THE PLASTIC FIRST 
Abrasion Resistance; Conformability; Oil Resistance; Adhesion and 
Ease Application; Chemical and Heat Resistance. 


OFFICES LOCATED 


FIRST LINE HOUSTON 
MATERIALS INCLUDE: Box 6387 


Dow Magnesium Anodes Street) 
merican Zinc Anodes ouston Texas 
he CPS Graphite Anodes . 
Good-Alll Rectifiers Phone JA-5171 

etzel Tapesters 

n = rico Cadwe elding Materials ildi 
Fisher M-Scope Pipe and Cable Locators 314 Thompson Building 

ahiquist Pipe Locators 
CPS Graphite Anode Phone 2-9857 
V5 Homco and Barada and Page Backfills 
Agra and CPS Meters NEW ORLEANS 


Associated Research Resistivity Meters 


Rubicon Potentiometers 1147 Annunciation St. 


Rome Direct-Burial Cable 
Ditch-Witch Trenchers New Branch 


CORPUS CHRISTI 
Everything the cathodic protection field 1522 So. Staples 
from insulating washer turnkey contract installation. Phone 3-7264 
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Northeast Region Sets 
Spring Meeting May 


Design 


Discus: 

Practical Corrosion Problems 

Their Practical Solutions was Chi 
theme the Spring Northeast 

Corrosion Conference during meeting 

the Northeast Regional Board sion, 


Trustees held the Yale Club Ney 


York January 28. 
New York Section and Northeast Re. 
gion, the conference scheduled the 
Statler Hotel New York, May 
LeFebvre, Electro Rust-Proofing 
Co. and Frank Kuhlman, 
dated Edison Co. New York, are coatings 
chairman and vice-chairman. ings 
will open anyone interested cor. steel 
rosion prevention. 
PLANNING THE MAY NORTHEAST REGION MEETING are, left right, standing: Arthur the 
Tracy, Past Chairman Southern New England Section; John Klim, vice-chairman Schenectady- Corrosion and Underground 
Albany-Troy Section; Fred Meyers, Southern New England Section; LeFebvre, subjects symposia held 
Metropolitan New York Section; Andrew Kellog, chairman Central New York Section; and third days 
Godshall, chairman Lehigh Valley Section; Thomas Degnan, vice-chairman Philadelphia Section; 
seated: Frank Costanzo, vice-chairman; James Shields, secretary-treasurer; Edward Brink, 
chairman; George Best, director and Kempton Roll, past-chairman all the Northeast 
More than 5000 copies Corrosion monia 
More than 1700 abstracts during 1954 were mailed from The Semi-Annual during 
material published the world’s tech- Central Office NACE. These were Society Heating and Air 
nical periodicals books were the regular monthly mail- Conditioning Engineers 
the 1954 Corrosion Abstract Section. ings the magazine. San Francisco, June 27-29, 
CORROSION ENGINEERING DIRECTORY 


cathodic protection service 


Eighteen cathodic protection 
engineers with combined 


total over 150 years ex- 
you with ABILITY and IN- 
TEGRITY. 


Branch Offices: Tulsa, New Orleans, Corpus Christi 


CORROSION ENGINEERING 


SURVEYS DESIGNS SPECIFICATIONS 
Impartial Evaluation 
THE HINCHMAN 
CORPORATION 


Engineers 
Francis Palms Detroit Mich. 


FRANCIS RINGER 


Consulting Corrosion Engineer 


Corrosion Tests and Surveys, Cathodic Pro- 
tection Design, Supervision of Installation, 
Personnel 

Hampden Ave. MOhawk 4-2863 


NARBERTH (Suburb. Phila.) PENNA. 


Section 


been 
March 


CATHODIC PROTECTION Cathodic Protective Systems SMITH 
Surveys Designs Engineering Designed and Installed ENGINEERING 
Refinery and Gasoline Plant Lines CONSULTING ENGINEERS 
CORROSION RECTIFYING CO. Engineering Co. 
1506 ZORA ST. PHONE VA-7522 Essex Bldg. Mohawk Fel 


HOUSTON, TEXAS 


Complete 
CATHODIC PROTECTION 


Systems . . . service for special ap- 
eeetoee; water tanks and pipe 
ines. 


Oklahoma 


CORROSION ENGINEERING 
Consulting Surveys 


CATHODIC PROTECTION 


Design Installation 
Plastic Engineering Sales Corp. 


Narberth, Pa. 4-3900 


FRANK SPELLER 


ADVISORY SERVICE 


CORROSION PROBLEMS 
6411 DARLINGTON RD. 


Section 


Messrs 


United 
3 thority We 


Box 1037 Ft. Worth, Tex. PITTSBURGH 17, PA. (Co 

tion and 
Corrosion Engineering Service Kenneth Tator Associates WATER SERVICE LABORATORIES, 
Pipe Line Coating and Laying Consultants protection plant, structures, Water treatment for corrosion control England 


Specifications 
Design, Installation and Maintenance 
Cathodic Protective Systems 


Heverly Engineering Company 


5425 Chadwick Rd. 
Kansas City, Kansas 


and equipment by maintenance painting. 
SURVEYS, EVALUATIONS, TRAINING, 
SPECIFICATIONS 
KTA panels, record forms and 
supplies 


2020 Montour St. 
CORAOPOLIS, PA. 


AMherst 
4-6521 


buildings, boilers and air 
systems. 
CHEMICAL LABORATORY SERV 


Consultation 
Main Offices—423 West 126 NYC 


Offices Also in 
Philadelphia and Washington, 


man 


4 tion, add 


port, His 

New 


Us 
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Design Against Corrosion 
Chicago Section Meeting 


“Predciermined Design Against Corro- 
Long, Director Devoe 
Co. before Chicago Section Feb- 
The dinner meeting includes 

Dr. subject includes factors in- 
clectro-chemical mechanism 
particularly the protective 
coatings Design epoxy type coat- 
ings for plants, soap plants and 
steel among the topics scheduled. 
The meeting the section 
held April, will feature showing 
the pictures “Must Rust?” and 
“Big 


are 


Cor- 


Discussed Fort Worth 


monia Hydrogen Sulfide Corrosion 
the during February meeting 
NACE North Texas 


Section held the 
Cattleman’s Restau- 
rant Ft. Worth. 
Fifty-four members 
and guests attended. 
Mr. Rogers dis- 
cussed some factors 
which cause high hy- 
drogen sulfide corro- 
sion rates under oil 
field and oil storage 
conditions well 
anhydrous ammonia 
ROGERS corrosion inhibit- 
ing agent. 
Section meetings for March and April 
have been changed the following: 
March 14—Non-destructive Methods 
Testing Metals George 
Dehn, Magnaflux Corp., Dallas. 
April 5—Secondary Recovery 


Alamo Section Meets 


_On February 15, 1955, the Alamo 
Section meeting the Milam Building, 
Messrs William Howerton, City Pub- 
Service Board, Schlather, 
United Gas Pipe Line Company and 
Cameron, San Antonio Housing Au- 
thority were scheduled speak “Cor- 
and Corrosion Mitigation San 
Antonio.” 


Barry Is— 


(Continued From Page 64) 


and answer session after Mr. 
Madigan’s 

Meyer, Plant ‘Analyst- 
Protection, Southern New 
England Co. and past chair- 
man the Southern New England Sec- 
addressed the section’s February 
the University Bridge- 
talk included introduction 
ental reactions, 


New were installed the Feb- 


~ 


NACE NEWS 


PROOF! 


Test patch Phenoline 300 passenger car wash 
station large Eastern Railroad. Patch was sub- 
jected continual spillage acid cleaning compound 
(sulphuric) and extremes weathering. Material 
applied coats with total thickness inch. 
After year service, almost inch unprotected 
concrete had corroded away. Phenoline-protected con- 
crete remained unaffected with bond Phenoline 
concrete still perfect. 


PHENOLINE 300 


protects concrete... 


under severe corrosive conditions 


Structural footing... 
accumulation water and corrosives... expensive 
replacement. These are few the costly results 
when floors, pump bases and other concrete areas are 
not protected from corrosion. This wasteful destruction 
can prevented—even under very severe corrosive 
conditions—with Phenoline 300. 


Highly resistant acids, alkalies, solvents. 
100% solids. 


Can applied over new old concrete, asphalt, 
brick wood. 


Fast thermo-setting room temperature— 
baking required. 


Easy wash down and keep clean. 

Protects against back-pressure and seepage. 
Can troweled, brushed sprayed. 

Available any color. 


WRITE TODAY for new Phenoline 300 Series Bulletin, 
sample troweled Phenoline, corrosion data and prices. 


A Division of Mullins 
Non-Ferrous Castings Corporation 


carboline 


Corrosion Resisting 
Synthetic 
327 Thornton Ave., St. 19, 


ASSOCIATION CORROSION 


Hot Dip Galvanizers 


The 1955 Meeting the American 
Hot Dip Galvanizers Assn., Inc., 
scheduled the Brown Hotel Louis- 
ville, Ky., March 24-25. Program 
cludes review and discussion latest 
specifications covering zinc coatings 
hot dip galvanizing process. 


POSITIONS WANTED 
and 
AVAILABLE 


®@ Active and Junior NACE members may run 
without charge two cnsecutive adverotise- 
ments annually under this heading, not 
over 35 words set in 8 point text type. 


Firms seeking employees, regardless of 
NACE membership, may run an advertise- 
ment of the same specifications in- 
definitely. 

Advertisements to other specifications will 
be charged for at standard rates. 


Positions Available 


Corrosion Engineers. Positions available 
for graduate electrical engineers 
equal. Previous field and design ex- 
perience corrosion mitigation systems 
required. Extensive travel involved. 
Salary open. The Hinchman Corp., En- 
gineers, Francis Palms Bldg., Detroit 
Mich. 


Sales Representatives for DEL Protec- 
tive Coatings. Protected territories avail- 
able qualified individuals com- 
panies. objection carrying non- 
competitive lines. Write David Long 
Corp., 220 East 42nd New York 


Corrosion Engineer Chemist—Re- 
search inhibitors for varied industrial 
corrosion problems. Modern air-conditioned 
laboratories. Unusual employee benefits 
including bonus, profit-sharing, insur- 
ance and pension, Send resume’ Lab- 
oratory Manager, National Aluminate 
Corporation, 6216 West 66th Place, 
Chicago 38, 


Junior Corrosion Engineer—Recent 
graduate for work marine corrosion 
Harbor Island and Kure Beach Cor- 
rosion Test Stations near Wilmington, 
Nickel Co., Inc., Wall Street, New 
York City. 


DISTRICT SALESMANAGER 


Wanted by 
proof cement, corrosion-proof linings, pro- 
tective coatings and thermoplastic struct- 
ures and pipe. 


leading manufacturer acid- 


Key position supervising 


existing field sales force Gulf Coast, South- 
western states; headquarters Houston. Age 
26-35 with outstanding proved sales ability, 
preferably in corrosion-proof materials, Ex- 


cellent starting salary, travel expense, in- 
centive. Send complete resume, including 
education, experience. CORROSION, Box 55-8. 


ENGINEERS 


INSTRUCTORS HOUSTON SECTION SHORT COURSE—(Left right) Houston 


Pipe Line Co.; Frank Dorr, Jr., Cathodic Protection Service, Inc.; Surber, Trunkline Gas 


Wayne Johnson, Corrosion Rectifying Co.; Wayne Broyles, Brance-Krachy Co.; Walter Noser, 
Humble Pipe Line Co. 


187 Are Registered 
For Houston Course 


total 187 persons from states 
registered for the 2-day short course for 
pipeliners held the Houston Section 
NACE the University Houston 
campus, January 20-21. 

Such subjects external coating for 
pipe lines, fundamentals cathodic pro- 
tection; design, construction and main- 
tenance planning for prevention cor- 
rosion pipelines and case histories 
pipeline corrosion were presented 
qualified instructors first day 
course. Laboratory demonstrations 
pipeline corrosion control methods, 
group discussions main points 
demonstrations and individual problems 
and experiences and roundtable dis- 
cussion were held the second day. 


Positions Available 


CHEMICAL 
METALLURGICAL ENGINEER 


Leading chemical company has key posi- 
tion open large Eastern plant. Should 
have few years’ experience with chem- 
ical plant corrosion problems. 


Responsibilities will involve corrosion 
investigation for new and existing proc- 
esses and development work applying 
new materials construction and cor- 
rosion prevention methods. Well equipped 
metallurgical corrosion laboratory and 
trained technicians available. CORRO- 
SION, Box 55-3. 


CORROSION METALLURGIST 


Large scale petrochemical manufacturing or- 
ganization on Gulf Coast has opening for a 
corrosion metallurgist. Applicant must have 
college degree and 5-10 years experience. 
Position non-supervisory with 
lished concern offering chance for advance- 
ment and excellent employee benefits. Salary 
commensurate with training and experience.. 

Job functions include plant and laboratory 
corrosion tests of metals, protective coatings 
and cathodic protection equipment; assist- 
ance in development of specifications for 
corrosion resistant materials of construction, 
cathodic protection equipment, etc.; staff 
assistance to engineering, operations and 
maintenance personnel. 

Replies will confidential and should in- 
clude recent photograph and full details 
concerning experience and educational back- 
ground, present salary, age, marital. status. 
Write Corrosion, Box 55-7. 


TAGARE, Caltex, Ltd., Bombay, India 


has the distinction being the person 
ing the Houston Section Corrosion Short Course 
from the greatest distance. 


Woody, United Gas Corp, was 
chairman planning committee. was 
Research-Service, Inc., program; 
Spracklen, Transcontinental 
Line Corp., arrangements; Loyd 
son, Shell Pipe Line Corp., 
Manville Sales Corp., printing and 
licity. 

Instructors were: Riordan, Rio 
Engineering Co., Sharpe, Napko 

(Continued Page 


Positions Wanted 


This Corrosion Engineer matt 
profits for employers technical sales 
plant and general management. Knows 
selection, estimating, plant practices 
sales coatings, linings, rigid sheet 
Graduate engincer. Seeks 
application shop challenge. 
SION, Box 55-5. 


Process Engineer—Age 32. 
control, testing new finishing 


Investigation air craft corrosion 


lems. Laid out new finishing 


Interested position with responsibility" 


4 
chemical process engineering, 
Send for resume. CORROSION, 
55-6. 
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March, 1955 


LeFebvre Installed 


N.Y. Section Chairman 


LeFebvre, Electro Rust-Proof- 
Newark, was installed 
chairman; Kuhlman, Consolidated 
Edison Co. New York, New 
York City, vice-chairman, and 
Lucke, Standard Oil Co., Linden, 
J., secretary-treasurer NACE 
Section during its January 
meeting the Chemists’ Club 
New York City. Sixty-five members 
and guesis attended. 

Shepard, Chemical Construc- 
Linden, spoke Materials 
for Process Industries. 
methods recording and 
corrosion rates and introduced 
file for easy access this 
type information. Mr, Shepard also de- 
scribed methods for test- 
ing critic sections equipment, includ- 
ing age equipment. 


Manuscripts Scheduled for 
For Publication Listed 


The manuscripts are scheduled 

Current for the Cathodic 
Parker 

Cell and Currents Robert 
Pope. 

Rust Removal from Tanker 
Ship Compartments Cook, Her- 
man Preiser and Mills. 

Case the Failure Marine 
Boiler Stress Corrosion Crack- 

Some Corrosion Inhibitors—A Reference 
List. NACE Technical Committee T-3A 
Report 

Rasmussen, 

The following papers have been ap- 
proved for publication: 

Theory and Research Methods Metallic 

the Passivity Iron Karl Freid- 

Bonhoeffer. 

Corrosion Studies Model Rotary Air- 

Internal Plastic Coating Pipe Lines 

Economic Considerations Pipe Line 

Preliminary Evaluation 
Coating Systems Flournoy. 


SHORT COURSE CALENDAR 


April 5-7 University Oklahoma. Sec- 
ond Annual Corrosion Control Short 
Course, Norman, 

April—University British Columbia, 

ashington University, St. Louis, 
MISSOUr), 


187 Are Registered—- 


(Continued From Page 68) 


Humble Pipe Line Co.; 
Vade, Gas Pipe Line 
“rank, Tennessee Gas Trans- 
mission Sheppard, Shell Pipe 
Woody. 


NACE NEWS 


FOLLOWS 


PIPE THE DITCH 


Quality and service has been building sales for Spi. 
And Spi service does not stop when your pipe loaded 
for shipment. 

Many customers have placed confidence the ex- 
perience our service men, who are available 
assist your inspectors your construction. Write for 
complete information. 


pipeprotection inc. 


SOUTH BRENTWOOD ST. LOUIS 17, MISSOURI 


March, 


Eleventh Annual NACE Conference Will Open 
Palmer House for 7-Day Sessions 


The Eleventh Annual Conference 
Exhibition of_ the National 
Corrosion Engineers opens 
Palmer House March continue 
through Friday, March 11. The usual ey. 
tensive program technical papers has 
been prepared. 

Featured events for this confe: 
the numerous meetings the ass 
technical committees. Many dey 


ASSOCIATION 


REPRINTS 


articles published 
CORROSION 


Remittances must accompany all orders 
for literature the aggregate cost which 
less than $5. Orders value greater 
than will invoiced requested. 


CORROSION ENGINEERS 


Need Consider Paint 
Problems Plant Design 
Stage Stressed Eads 


Eads, technical director Prod- 
ucts Research Service, Inc., New Or- 
leans, spoke Surface Coatings the 
Design Process Plants and Steel 


ence ar 
‘opments 


Add per package the prices given 
below for Book Post Registry all addresses 
outside the United States, Canada and 
Mexico, Send orders and remittances to 


NACE, 1061 M&M Bidg., Houston 2, Texas. 


Protection and Pipe Lines 


Mitigation Corrosion City Gas Dis- 
tribution Systems by A. D. Simpson, Jr. 

Final Report—Effect of Exposure ‘to Soils 
on the Properties of Asbestos-Cement 
Pipe by Melvin Romanoff and Irving 
A. Denison 


Paints and Coatings 


Gasoline Resistant Tank Coatings 
Cranmer 

Tests, Properties of Corrosion Preventive 
Lubricants for Lead Sheathed Cables in 
Underground Ducts—A Discussion by 
Howard S, Phelps and Frank Kahn... . 


Petroleum Production Storage 


Corrosion Condensate and High 
Pressure Sweet Oil Wells by R, C. 


A Promising Spray-Applied Inhibitor of 
Internal Corrosion of Oil Ship Tanks 
Sudbury, D. A, Shock and 


Symposium on Internal Corrosion of 


Structures during the February meet- 
ing the NACE Houston Section. Ap- 
proximately 100 corrosion engineers 
attended. Chemical plants the Hous- 
ton area were particularly well repre- 
sented. 

Mr. Eads suggested that corrosion 
engineer the design team for 
plants for the purpose investigating 
and recommending initial comprehen- 
sive plan for maximum use protec- 
tive coatings and that important corro- 
sion problems considered blueprint 
stage. Evaluation paint systems, sur- 
face preparation. and application and 
good maintenance program were stressed 
also. Mr. Eads pointed out need for 
complete studies and understanding 
terminology because few terms used 
protective coating industry are precise 
and gave example the term 
which said mean many differ- 
ent things different people. 


expected develop from these 

Customarily there will 
banquet, presentation the 
ney and Speller Awards and 
Award and program ente 
for ladies visiting Chicago 
trants for the conference. 

All meetings well the 
composed the products 
firms, will the Palmer 
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Louse, 


Firms Have 
Annual Exhibition 


Contracts for space the 
nual NACE Exhibition were sig: 
firms through February 10, The 
exhibitors signed contracts since 
published February Corrosion 

Cameron Iron Works 


‘nth An- 
ollowing 
report 


more 
vinyl 
the pro 


tures Caldwell acu-Blast Company, Incorporatec ainst 

ing the technical sessions the Ameri- Dodge Copper Products 

can Society for Metals the Ninth 
Economics Western Metal Congress scheduled 
The Cost Corrosion the United the Ambassador Hotel Los Angeles, five-year index 

States Uhlig March 28-April Admission con- Section was published Decem- ERE 
Business Costs gress sessions free. ber, 1950. 
Inhibitors heater 

Wood 
Dicyclohexylammonium Nitrite, Vola- 

reventive Packaging by A. Wachter, We 

Skei and solvent 
Miscellaneous THE thick 

and Nock, Jr., and Resistance coati 

— Alloys to > ing 

Interpretation and Significance of Po- 

tentials Metals Aqueous Solu- CONVENTION 


tions by Morris Cohen 


Effect of Heat Treatment and Related 
Factors on the Corrosion Resistance 
and Mechanical Properties of the 
Straight-Chromium Stainless Steels 
F. K, Bloom 

Statistics—A Useful Tool for the Exam- 
ination of Corrosion Data by Chas. 
Lewis 


Aluminum Aggressive Waters 
T. W. Wright and Hugh P. Godard... 

Causes of Corrosion in Airplanes and 
Methods Prevention 
Simpson 


Salt Spray Bibliography Lor- 
raine Voight 


Corrosion Control by Magic—It’s Won- 
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Spray Paint builds film thickness mils 
more single pass—5 mils more two coats—a film thickness 
that require six more coats conventional cold spray 
paints. Adhesion better. Film continuity (because the 
thicker and denser film) immeasurably improved. And, course, 
the proven corrosion-resistance Tygon Paint way impaired. 


Spray Paint offers the maintenance man and corro- 
sion engineer lower cost, surer way protect plant and equipment 
against corrosive attack. 


Lower cost— because two coats will the job five six. 
Lower cost— because thinning required. 
Lower because less overspray. 


HOW WORKS— 


Tygon Spray Paint heated conventional hot spray 
heater temperature approximately 160°F. this tempera- 
ture, the viscous Tygon Spray Paint becomes fluid. Heat 
does the work thinners. the hot paint leaves the gun, the 
solvents the paint evaporate, and high solids content, mil 
thick protective coating deposited the target. Because most 
the solvent has evaporated before the paint hits the target, the 
coating dries quickly. The finish excellent, without sags runs. 
The film dense, free from pin holes, and resistant wider 
corrosives than any conventional protective coating made. 


LEARN MORE ABOUT TYGON ‘ATD’ HOT SPRAY PAINT 


Write today for free literature and detailed information 
how you can use this lower cost, safer, and better 
way cut your corrosion losses, Address Dept. CO-355. 


PLASTICS AND SYNTHETICS DIVISION AKRON OHIO 
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EPOXY RESIN COAT 


Here are the reasons why attracting the 
attention leading corrosion and petroleum 


Standa 


Socony 
while emp 


has exceptional tenacity, will ical effects crude oil, natural 

adhere metal surfaces longer gas and salt water. 

and under more difficult condi- has amazing flexibility and 
tions than any other coating yet elasticity. Coating: 

tested. provides silky smooth, 

NTROL and has surface that increases line flow X-Ray 

proven low erosion rate. reducing friction. 
rust and corrosion, also the chem- pig method. 
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Plants Will Cooperate Cooling Water Tests 


New Orleans-Baton Rouge 
Study Group Formed 


The New Orleans-Baton Rouge sec- 

tion ACE has organized local 
study group study the prob- 
protection offshore 
ion equipment. First meeting 
group was held January 
topics discussed ranged from 
the current drainage required 
establich effective cathodic protection 
the the offshore structures 
below the problems involved 
application protective 
those portions the struc- 
water, There also was discus- 
potential problems facing 
inhibiting downhole 
rosion offshore wells. 
give the study group the 
available knowledge current 
practices offshore, question- 
prepared and circulated. 


Vice-Chairman 


oil 


sion 
offshore 


ord 


and past 


Pipe Wrappings Unit 


Wade, senior corrosion engineer, 


Transcontinental Gas Corp., Houston, 


has been vice chairman NACE 


Unit Committee Pipe Wrap- 
ping Mr. first pipeline 
vork was with the White Eagle Division 
became interested corrosion work 
while test engineer for 


1943, 
1945 became division corrosion 


ior Great Lakes Pipe Line Co., 
joining 


Transcontinental 1950. 


member NACE since 1948, Mr. Wade 


active Unit Committee T-2D 


Standardization Procedures for 


Pipe Coating Leakage Con- 


T-3D 
Corrosion and Task Group 


DiffractionData 


Corrosi 
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Compila 


tion data composition 
products for distribution 
members being done 
Unit Committee T-3B Identification 
Corrosion Products, Committee has 


X-Ray diffraction data for 


Society for Testing 
card index. 


Committee T-5A 


Hamstead the Carbide Car- 
bon Chemicals Company, South Charles- 
ton, West Virginia, 
has been elected vice- 
chairman Unit 
Committee T-5A 
Chemical Manufac- 
turing Industry. Mr. 
Hamstead graduated 
West Virginia 
University 1930 
istry. has been 
employed the 
South Charleston 
plant Carbide HAMSTEAD 
Carbon Chemicals Company since his 
graduation, has been actively en- 
gaged corrosion control work for the 


ASM and NACE. 
Railroads Are Queried 
Inhibitor Use 


Circulation questionnaire de- 
termine experience railroads using 
inhibitors de-icing compounds for 
platforms and establish effect these 
rug dyes scheduled Unit Com- 
mittee T-3E Railroads. Committee 
acting clearing house corrosion 
cipally through the medium its Rail- 
road Corrosion News Letter. 

report titled Suggested Procedures 
for Preparing Tank Car Interiors for 
Lining published Task Group 
Corrosion Railroad Tank 
Cars. Group working procedures for 
cleaning lined tanks. 

First tests use magnesium anodes 
railroad hopper cars have been en- 
couraging and Task Group T-3E-2 
Corrosion Railroad Hopper Cars 
continue these tests. 


More Complete Data Sought 
Plastic Materials 


questionnaire Plastic Materials 
Construction along with 
list plastics and list plastics trade 
names has been circulated members and 
contributing companies Unit Committee 
T-5D Plastic Materials Construction. 


Payment 1954 Membership Dues 

order avoid interrupted mail and missed copies CORROSION all NACE 
who have not done already are urged remit their 1954 MEMBER- 
HIP DUES before March 31. Association by-laws require that the names 


ship mailing list. 


those whose dues are not received March dropped from the member- 


Seven Alloy Materials 
Exposed 
Investigation 


Design corrosion test specimens 
and racks for investigation stress 
corrosion cracking Gulf Coast cool- 
ing waters has been accomplished 
Task Group T-5C-1 South Central Re- 
gion, Corrosion Cooling Waters. 
Twenty plants are expected cooperate 
testing seven alloy materials brackish 
cooling waters. The committee organized 
into five groups studying recirculating cool- 
ing water, once-through cooling water, 
stress cracking alloys, testing and inspec- 
tion procedures and cooling water problems 
which may not generally recognized. 

Considerable data cooling water 
treatment practices and water analysis 
has been obtained the Recirculating 
Cooling Water committee which currently 
correcting them. tentative report 
present water treatment practices once- 
through cooling systems has been issued 
committee members the Once-Through 
Cooling Water Committee, which study- 
ing effectiveness various materials 
construction this practice. 

Tentative recommendations labo- 
plant corrosion testing pro- 
cedures for possible adoption member 
companies for easier comparison plant 
plant test data has been issued the 
Testing and Inspection committee, 

Recently organized Alloy Stress Crack- 
ing committee obtaining test specimens. 

The Task Group has scheduled two 
meetings 1955. During 1954 held 
closed meeting May and open 
meeting conjunction with the South 
Central Region meeting Dallas 
October. 


Friend Elected T-5B 


Wayne Friend the International 
Nickel Company, Inc., New York, New 
York has been elected vice-chairman 
Unit Committee T-5B High Tem- 
perature Corrosion. Mr. Friend has long 
been active NACE and has partici- 
pated many its technical committee 
activities. 

T-5B has submitted report Ma- 
terials for Use High Temperature 
the chairman Group Committee T-5. 
expected the report will submitted 
for publication soon. 


Inhibitor Mechanism 


scheduled for consideration Unit 
Committee T-3A Corrosion Inhib- 
itors. Committee has published list 
corrosion inhibitors and awaiting pub- 
lic reaction before planning further work 
such listings. order keep pub- 
lished information date, committee 
being formed into task groups for in- 
tensive study inhibitor classes. 
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Send your iron and steel prod- 
ucts member the Ameri- 
can Hot-Dip Asso- 
ciation. His years experience 
plus collective know-how as- 
sure you top quality job— 
Hot-Dip Galvanized. 


Send for 
Free 
Booklet 


CORROSION 


American Hot Dip Galvanizers Association 
1506 National Bank Pgh, 22, Pa. 
Print 
1 Nome 
Firm 
Address. 
City 


NATIONAL ASSOCIATION 


New Committee Formed 
Plastic Film Requirements 


ments film formulation and applica- 
tion the major objective newly 
organized Unit Committee T-2K Pre- 
fabricated Plastic Film for Application 
Engineering Sales Corp., Ft. Worth, 
organized the committee and the chair- 
man. 

Specific objectives the committee 
are study bonding agents ad- 
hesives, prefabricated plastic films pres- 
ently available and discovered the 
laboratory, proper applications 
sensitive and prefabricated 
films pipelines and preparation his- 
tory experience and results obtained 
from use prefabricated films. 


Poor Construction Practices 
Water Pipes Discussed 


Discussion external corrosion prob- 
lems water service pipes caused 
poor construction practices 
during the meeting Unit Committee 
T-4F Material Selection for Cor- 
rosion Mitigation November Los 
Angeles connection with the NACE 
Western Conference. 

Galvanic action caused use dis- 
similar metals valves and fittings 
water works piping 
corrosion resistant alloys has been pri- 
mary concern the committee. has 
organized task group investigate 
corrosion water meters, Henke, 
chief mechanical engineer Badger 
Meter Manufacturing Co., Milwaukee, 
will head the group. 


Two Local Committees 
Are Formed Chicago 


local technical committee coat- 
ings and one cathodic protection 
structures 
formed the Chicago Section NACF, 

The coating committee called the 
Chicago Local Coatings 
uled its first regular discussion meeting 
the Chicago Engineers Club, Feb- 
ruary Louis Zadra, General American 
Transportation Corp., chairman 

Work project completely 
map all existing underground structures 
the Chicago suburban area planned 


the local cathodic protection com- 
mittee. Laurie Nichols, Public Serv- 


ice Company Northern 


temporary 


Illinois, 


Oil String Casing Groups 
Schedule Feb. Meeting 


one-day joint meeting Task Group 


T-1H-1 Oil String Casing Corrosion 
the West Texas-New Mexico Area and 
T-1D Sour Oil Well Corrosion was 
scheduled for Tuesday, February 15. The 
purpose the meeting was discuss 
the findings and conclusions the re- 
cent West Texas casing corrosion sur- 
vey, and exchange general information 
regarding sour oil well corrosion this 
area, 


CORROSION 


ENGINEERS Vol. 


Two More Groups Readied 
Cable Sheath Groups 


“Pipe-type Cable Corrosion 
tion Practices the Utilities Industry” 


compiled Task Group 
Tests and “Surveys Lead Sheath 


Cables the Utilities Industry” com. 
piled Task Group T-4B-3 Tests 


and Surveys are titles 


reports Unit Committee 

Corrosion Cable Sheaths. “Stray 
rent Electrolysis Lead Cables 
the Utilities Industry,” com- 
piled Task Group T-4B-6 Stray 
Current Electrolysis and “Catho ‘ic Pro- 
tection Cable Sheaths the Utilities 
Industry,” compiled Tas‘ Group 
T-4B-2 Cathodic Protection Cable 
Sheaths are scheduled for comy 


Engineering Design Task 
Group Plastics Mects 


Assignments responsibility gen- 


eral discussion problems main 
topics the meeting the 
ing Design Task Group Unit 
T-5D Plastic Materials Co: 
held St. Louis January 10. 

Scope the Task Group review, 
screen, compile and edit rmation 
received T-5D relative en: ineering 
design and physical properties data 
construction. Otto Fenner, 
Chemical Co., chairman. 

Langelier Index Review 
Planned Unit T-4E 
review the Langelier and 


promotion treatment municipal and 
industrial waters for 
rosion are planned Unit Committee 
T-4E Analysis Domestic Waters 
Preliminary results committees’ 
seasonal variation analyses six 


typical municipal waters the United 
States with view 
tion between corrosivity 
analysis are scheduled its meetings during 


the 1955 NACE Annual Conference 


Chicago. 

Cobalt Source 
Ready for Contract 
Studies About February 


study: radiation effects elec 
tronic components, lubricants and 
gineering construction materials 
cluded plans for use the 
source being installed th: Battelle 
Memorial Institute, Columbus 
for the installation has capacity 
10,000 curies the cobalt, 
initial source will consist 


available industry for 
studies about February 15. 
Source also expected aid 
zation certain foods, drugs 
cal supplies which are cult, 
ventional methods, the 
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European Corrosion 


Union 


Urgen 
Union 
members 
Industri: 
France 

The 
for excl 
is to ft 
other 
branches 
been 
posed 
countries 
union, 

technical 
research 
viduals 
many, 
tries, Sca 


Organized 


necessity for European 
Corrosion was recognized 
scientific and technical or- 
present during meeting 
terial chemists and Society 
Chemists held Paris, 
December. 
tion without regard na- 
ndaries and have liaison with 
sociations and technical 
editorial review board has 
epresentatives the several 
ind groups belonging the 


included are scientific and 
institutions 
ated Belgium, France, Ger- 
eat Britain, The Low Coun- 
udanavian countries and Swit- 


Olkahoma Short 


Course Program Outlined 


The 
homa 


NACE 


and 
Corrosion Control Short Course 


\pril 5-7 University Okla- 


Central Oklahoma Section 


will held the university Extension 


Study 


leased 


8-9 am— 


9-9:15 
Dean 
Oklahom 
9:20-10 


nter, Norman, 
itive program 
iollows: 
Tuesday, April 
Registration. 

Carson, 
Engineering, University 
m 


has 


sociation Corrosion Engineers 


Paint 


Nee, Briner 
Co., will present. 
hysico Chemical Factors 


Corrosion Colby Hall, Jr., 


Dowell, 


am—Theory 


by A. 
Co. 


Inc, 
Inhibitors 
Roebuck, Continental Oil 


Petroleum Production Session 


1-1:40 


Petrole 
tle, 


ucts. 

Bacteri 
Tretoli 


—Application Inhibitors 
Robinson, Tretolite Co, 
pm—Casing Corrosion the 
Industry Jack Bat- 
ble Oil Ref. Co. 
pm—Asbestos cement 


—Corrosion Inhibition and 
gical Control Ries, 
Co. 


Public Utilities Sesstion 


:40 p 
tential 


Earth Po- 
Telephone Telegraph Co. 
Dept. 
ntinued Page 77) 


Stainless Equipment 
Needed Dye New 
Synthetic Fibers 


Use stainless steels place 
wood and nonferrous construction ma- 
terials basic step the solution 
problems encountered dyeing syn- 
thetic fibers such nylon, dacron, or- 
lon, vicara, dynel and saran. 


Stainless steels eliminate need for du- 
plicate dyeing setups for use with dif- 
ferent colors because equipment can 
cleaned completely after each bath 
run. They offer greater structural 
strength than wood nonferrous mate- 
rials and provide necessary strength 
hold heavy loads wet skeins the 
dye cage. Also, availability one-piece 
construction offers advantage over as- 
sembled construction that there are 
crevices traps for old dye liquor. 

Higher processing temperatures are 
required for dyeing synthetic fibers than 
for natural fibers and solutions contain 
greater concentrations acids and 
general are more corrosive surround- 
ing equipment. 


Wood roughens splinters when 
subjected corrosive dyeing liquids 
and thus catches snags fabrics. Also, 
wood absorbs dye colors and makes 
difficult reproduce precisely the same 
shade each batch. 

Use nonferrous materials was not 
much better because copper pick-up was 
source contamination the dyeing 
liquids and this plus other corrosion 
products the solutions prevented re- 
produceable colors color fastness. 


Austenitic “18-8” chromium-nickel 
types frequently are chosen from 
group cast stainless alloys offering 
wide range of corrosion resistant prop- 
erties because their strength, ductil- 
ity and good fabricating qualities. 
these, four alloys, CF-8, CF-8M, CF-8C 
and CN-7M are principally used tex- 
tile dyeing applications. grade 
alloy (containing 2.0-3.0 percent molyb- 
denum) for dyeing machine construc- 
tion being used experimentally 
determine satisfactory performance. 


Nuculear Congress Set for 
Cleveland December 


Nuclear Congress and Atomic Ex- 
position scheduled Cleveland, De- 
cember 12-17. Basic objective the 
congress launch continuing pro- 
gram interchange information 
developing applications nuclear 
science for cital national 
volving industry, agriculture, medicine 
and public welfare. Participation open 
all major groups having 
interest nuclear engineering any 
form. 


TERM “Corrosion Commit- 

being used now place 
Committee conforming 
the definitions terms used NACE 
Unit Committee T-4B-3 Tests and 
Surveys. 

The Bell System recognizes the fact 
that corrosion committees are organiza- 
tions through which damaging effects 
all forms corrosion may mitigated 
cooperatively and has participated ac- 
tively 

The Detroit Committee has 
defined organization handle each 
problem after presented the 
standing technical committee. This 
committee hears the problem, determines 
the companies involved and arranges 
time and place for the testing program. 
After determining from members that 
the condition has been coordinated, the 
case closed later meeting. This 
procedure has permitted most cases 
closed without obtaining additional 
guidance from the general committee. 


Systems Other’s Plant 

Use rectifiers and associated ground 
beds the plant other members 
provides the area most concern the 
Detroit Committee the present time. 
special committee has been appointed 
the general committee clarify 
mitigative measures and to determine, 
possible, what rigid limits, any, can 
potentials and amount interference 
current picked foreign structures. 

Determination whether not 
more serious problem initiated 
gas distribution system the mitigation 
water problem the crux one 
the committee’s problems. The member 
gas company has felt necessary 
hire consulting firm determine what 
corrosion damage they may expect from 
rectifier installation. another case, 
non-member company placed water 
line directly over the ground bed 
member pipe line company. 


Function Technical Committees 

The committees Cleveland, Colum- 
bus, Toledo and Youngstown 
similar nature. Thev function 
technical committees and constitute 
clearing house for the exchange 
engineering information corrosion 
territories. All arrangements for joint 
tests remedial measures are made 
direct negotiation among the member 
organizations concerned. 

The Cleveland Committee attempt- 
ing coordinate work isolating nega- 
tive return the street railway system 
with the Cleveland Transit Company. 
Although measurable progress has been 
made the outlying metropolitan area, 
continued expected progress 
hampered apparently lower revenue 


(Continued Page 76) 
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CORROSION ENGINEERS 


Federal Law Aims Stop Pollution Interstate Waters 


Powers Given 
Surgeon General 
Aid Local Agencies 


Action Federal Government 
abate pollution interstate waters de- 
fined Public Law 845 entitled “Water 
Pollution Control Act” passed during the 
2nd Session, 80th Congress and extended 
June 30, 1956 2nd Session, 
82nd Congress. Responsibility and au- 
thority relating water pollution con- 
trol considered the law delegated 
the Surgeon General the Public 
Health Service (under supervision and 
direction the Federal Security Admin- 
istrator) and the Federal Works Ad- 
ministrator. 

Section (e)(1) the law reads: 
“The pollution interstate waters 
adjacent any State States (whether 
the matter causing contributing such 
pollution discharged directly into such 
waters reaches into tributary 
such waters), which endangers the health 
welfare persons state other 
than that which the discharge origi- 
nates, hereby declared public 
nuisance and subject abatement 
(as provided the law).” 


Aid Given States 


Portions the law promulgate intent 
assist states and municipalities con- 
trol water pollution providing for 
technical services and financial aid for 
formulation stream pollution pro- 
grams. major portion devoted 
activities the Surgeon General and 
Federal Security Administrator ob- 
taining abatement pollution consid- 
ered public nuisance under the law. 

Section (e) (2) reads. “Whenever the 
Surgeon General, the basis reports, 
surveys and studies finds that any pol- 
lution declared public nuisance,” 
(as defined the law), “is occurring 
shall give formal notification thereof 
the person persons discharging any 
matter causing contributing such 
pollution and shall advise the water pol- 
lution agency interstate agency the 
state states where such discharge 
discharges originate such notification.” 
further reads that notification shall 
specify reasonable time and may recom- 
mend reasonable and equitable remedial 
measures secure 


Court Action May Asked 


points out that failure commence 
action within specified time shall 
made known persons concerned 
the Surgeon General. shall also 
notify the proper agency state 
states concerned and notification may 
accompained recommendation that 
the agency initiate suit abate the pol- 
lution court proper jurisdiction. 

The Federal Security Administrator 
authorized call public hearing 
within reasonable time after the sec- 
ond notification persons concerned fail 
initiate action abate the pollution 
the state water pollution interstate 
agency fails start suit secure abate- 
ment. 

Hearing held near one more 
places where discharges originate and 
before board five more persons 
appointed the administrator. Mem- 


bers may officers employees 
the FSA water pollution interstate 
agency the state states where dis- 
charges originate. Exception that 
least one member shall from water 
pollution interstate agency state 
states concerned, least one from 
Department Commerce and not less 
than majority persons other than 
FSA officers employees, basis 
evidence presented, the board makes rec- 
ommendations the administrator con- 
cerning measures, any, which finds 
reasonable and equitable secure 
abatement pollution question. 


Suit May Started 


persons concerned not comply 
with board’s recommendations within 
reasonable time the administrator, with 
consent water pollution agency 
any state officer agency authorized 
give such consent, may request the At- 
torney General the bring 
abatement the pollution. 

Before and after suit commenced 
any person persons alleged dis- 
charging matter contributing pollu- 
tion which abatement sought may 
with consent water pollution agency 
any state officer agency authorized 
give such consent joined de- 
fendant and court has power enforce 
judgment against such defendant. Where 
two more persons different judicial 
districts are originally joined detend- 
ants suit may started judicial dis- 
trict which any discharge caused 
any defendant occurs. 

The law explains that court shall re- 
ceive evidence transcript board 
proceedings, copy its recommenda- 
tions and such other evidence the 
court deems proper. Giving due consid- 
eration practicability and physical and 
economic feasibility securing abate- 
ment any pollution proved, the court 
has jurisdiction enter such judgment 
and orders enforcing such judgment 
the public interest and the equities 
the case may require, 


Organization and— 
(Continued From Page 75) 
and higher operating costs the railway 
system, Tests determine best co- 
ordinated plan for installation ca- 
thodic protection for bare high pressure 
pipe line are being made with 
products pipe line company. 

The Columbus Committee also work- 
ing out the problem isolating the 
trolley coach negative feeder 
factorily. The power company providing 
power for the transportation system has 
planned program check the poten- 
tials all underground feeders. Due 
economics, Cleveland, the trolley 
coaches soon may replaced with gas- 


oline Diesel-driven buses, the 


mittee, sensing its greater responsibil- 
ities, has changed its name and interests 
include problems outside the Metro- 
politan Columbus area. 


Problems Toledo 
Actual installation high output 
rectifier for insurance protection 
pipe company’s high pressure by- 
products pipe line without prior co- 


ordinated testing the principal prob. 
lem the Toledo Committee. That 
secondary benefits can derived from 
such association indicated an. 
other case coming before the 
concerted track bonding program 
the part electric freight line and 
ties the power company made possible 
reduction excessive drainage current 
from telephone cables substation, 

view the Cleveland, Toledo 
Detroit Committees’ rectifier 
ence problems, reference made 
paper entitled “Stray Currents 
thodic Protection Installations,” 
Erickson, which the author indicates 
the feeling that such interference prob- 
lems that arise can 
factorily only the active 
all interested parties involve: through 
the mutual efforts com- 
mittee. 

What about the need for sich com. 
mittees other locations? rural 
area, pipe company had its pipe 
line protected 500 milliam pere 
tifier unit. consulting engineering com- 
pany placed rectifier pipe 
crossing this protected line without 
the knowledge the coated pipe line 
company placed solid 
the two structures which permitted one 
ampere flow. suburban area 
engineering company placed 
ground bed within feet under- 
ground cable dip new housing 
opment. These two cases 
adequate preliminary for the 
planned protective systems. 


Informality Asset 


Probably the major derived 
from organized Committee 
kind lies its conference simulated 
character with each 
ing the opportunity speak freely 
informally. Discussion induces 
ness mutual problems and recognition 
possible economic loss which may 
incurred the other fellow usually 
brings willingness accept the 
tively planned solution. such 
ordination problems should assist 
company obtain pertinent 
neering information for new construction 
losses and maintenance expenses and 
the same time provide better services 
for its customers. 


vordination 
Orga 
trical Pr 
Cleveland 
Telegraph 
»:derground 
er Section 
7-28, 1954 


Condensed from a paper titled ‘* 
of Corrosion Problems Through 
Committees,’’ by R. M. Lawall, El« 
tection Engineer, Long Lines Dept 
Division, American Telephone 
Co., presented at Symposium of 1 
Structure Corrosion, Niagara Front 
NACE, Buffalo, New York, October 


Haines Heads ASHACE 


Controls 
sident 


John Haines, Commerci: 
Division Minneapolis-Hone 
ulator Corp., was elected 
the American Society 
6lst Annual Meeting 
January 24-27. 


The Eleventh Annual 
Exhibition NACE will 
cago March, 1955. 
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BOOK REVIEWS 


The Vertical Pump. 10% inches, 
302 pages, cloth. 1954. Johnston Pump 
3272 Foothill Blvd., Pasadena 
Cal. Per Copy $10. 


This book provides comprehensive 


resistant 
mended 


divided into five sections, 
subjects development ground water 
construction, design and per- 
formance characteristics vertical tur- 
flow and propeller pumps; 
for hot, volatile, viscous 
and corrosive fluids; practical applica- 

tions rtical turbine, mixed flow and 
propeller pumps and engineering for- 
mulas and data. 


Odor. ASTM Special 
inches, pages, paper. November, 
1954. American Society for Testing 
1916 Race St., Philadelphia 

Per copy, $2.25. 
Contains papers and discussions pre- 
the Symposium Odor 
\STM Committee D-22 
Atmospheric Sampling and 
the Tenth and Fifteenth 
Sessions the Annual 
Meeting ASTM Chicago June 
for some basic defini- 
tions odor, catalytic method meas- 
iting hydrocarbon concentrations in- 
ustrial exhaust fumes, odor pollution 
odor control methods are some 
subjects included. general discus- 
ion use odorants natural gas 
pipeline and bottled gas systems 


Oklahoma 


(Continued From Page 75) 


Everett, Oklahoma Natural Gas 

3:10-3:50 pm—Corrosion Problems 
Parallel and Crossing Systems 
Mercer, Southwestern Bell Tele- 
phone Co. 


Plastic Engineering 
Corp. 
Pipeline Section 
Chemical 
Voltage Scott Ewing, 
arter 


Coatings for 


GENERAL NEWS 


Pipeline Stewart, Sun Pipe 
Line Co. 

4-4:40 pm—Unwanted Currents 
Pipelines James Cowles, Cor- 
rosion Engineer. 

Plant and Yards Section 

1-1:40 pm—Prevention Caustic Em- 
brittlement Boilers James 
Conners, Phillips Petroleum Co. 
1:55-2:50 pm—Corrosion Control 


Steam and Condensate Systems 


3:10-3:50 pm—Corrosion Problems 
Recirculating Cooling Tower Water 
Systems Wise, National Alu- 
minate Corp. 
4-4:40 pm—Cathodic Protection 
Tanks, Heaters and Plant Yards. 
6:30 pm—Banquet. 


Revolutionary Primer P-50 wins acclaim 
corrosion engineers because out-performs 
every other primer the protective coating 
field. 

Check this versatile record: 

Major nation-wide chemical company 
standardizes Primer P-50 for all main- 
tenance and new construction painting 
regardless finish paints used! 


Top-ranking chemical organizations use 
Primer P-50 the plant-wide “work horse” 
primer, under Prufcoat Protective Coatings 
and conventional paints, well. 


Company after company specifies Primer 
P-50 exclusively shop primer for all new 
construction steel, fabrications and equip- 
ment. 

Plant after plant handles Primer and 
Prufcoat Vinyl coatings easily ordinary 
paints, securing mils more coat- 
ing protection just easy brush spray 
coats. 

Check these exclusive Primer P-50 advantages 
you: 

Easy handle—you use like any con- 
ventional primer. 


Thursday, April 

8:30-9:15 am—Test Methods for Cor- 
rosion Mitigation James Cowles. 

9:20-10 Corrosion 
Iron and Steel Upde- 
graff, Magnolia Petroleum Co. 

10:20-11 Problems the 
Handling and Use Sulfuric and 
Crook, National Zinc Co. 

11:10-11:50 am—Selection the Proper 
Surface Coating for Given Applica- 
tion, John Nee. 

Coatings Section 

1-1:40 pm—Discussion Walter 
Meyer, St. Louis Metallizing Co. 
1:55-2:35 pm—Use Glass Coatings 
Nelson, Smith Corp. 

3:10-3:50 


& 


Still Big News With Proven 4-Year 


Effective over hand-cleaned surfaces—you 
just wirebrush and scrape. 

Starts your protective coating application 
off the right foot—not with mil, not 
with mil, but with mils more the 
prime coat alone! 


The effective primer for nearly all types 
coatings and paints: vinyls, epoxys, neo- 
prenes, chlorinated rubbers, coal tars, as- 
phalts, oil and oleoresinous paints too. You 
stock just one Primer 
P-50—and satisfy all your requirements! 


Bonds well practically all old sound 
coatings and paints— you make simple, 
practical transition from existing conven- 
tional paints chemical resistant coatings 
without sandblasting! 


Controls undercutting, rust creepage and 
underfilm corrosion—withstands 2000 hours 
ASTM 20% salt spray exposure. 


Assures positive adhesion from start 
finish—of primer surface and top coats 
primer! 


WRITE TODAY for pin-pointed recommendations 


your specific problem and additional informa- 


tion Prufcoat Primer P-50. Dept. C-3. 


pumps replete with tables, dia- 
crams and illustrations (both pictorial 
imp materials for corrosive 
All-Purpose PRUFCOAT PRIMER P-50 
iscussi 
and Alloys for Chemical Process 


CORROSION—NATIONAL ASSOCIATION CORROSION 


TECHNICAL 


REPORTS 


Remittances must accompany all orders 
for literature the aggregate cost 
which less than $5. Orders value 
greater than will invoiced re- 
quested. Send orders National Asso- 
ciation Corrosion Engineers, 1061 
Bldg., Houston, Texas. 


Add 65c per package to the prices given 
below for Book Post Registry to all addresses 
outside the United States, Canada and 


Mexico. 


Report Field Testing Al- 
loys in the Flow Streams of Seven 
Condensate Wells (Pub. 50-3) NACE 
members, $8; Non-members, $10 per 
copy. 


Survey of Corrosion Control in Cali- 
fornia Pumping Wells. A Report of 
T-1A on Corrosion in Oil and Gas 
Well Equipment, Los Angeles Area. 
Pub, 54-7, Per copy, $.50. 


Sulfide Corrosion Cracking Oil 
Production Equipment. A Report of 
Technical Unit Committee T-1G on 
Sulfide Stress Corrosion Cracking. 
Pub. 54-5. $.50 Per Copy. 


First Interim Report on Galvanic 
Anode Tests. (Pub. 50-2) NACE 
members, $3; Non-members, per 
copy. 


Some Observations of Cathodic Pro- 
tection Potential Criteria in Local- 
ized Pitting. A Report of T-2C on 
Minimum Current Requirements for 
Cathodic Protection. Pub, 54-2, Per 
Copy $.50 


First Interim Report on Ground 
Anode Tests. (Pub. 50-1) NACE 
members, $3; Non-members, $5 per 
copy. 


Tests and Surveys for Lead Sheathed 
Cables the Utilities Industry. Sec- 
ond Interim Report of Technical 
Unit Committee T-4B on Corrosion 
of Cable Sheaths. Publication 54-6. 
Per Copy $.50. 


Pipe-Type Cabie Corrosion Protec- 
tion Practices in the Utilities In- 
dustry, First Interim Report of Tech- 
nical Unit Committee T-4B on Cor- 
rosion of Cable Sheaths, Publication 
54-3. Per Copy $.50. 


Sour Oil Well Corrosion. Corrosion 
August, 1952, issue. NACE members, 
$.50; Non-members $1 per copy. 


Field Experience With Cracking of 
High Strength Steel in Sour Gas and 
Oil Wells. (Included in Symposium on 
Sulfide Stress Corrosion. (Pub. 52-3) 
$1 per we 4 5 or more copies to one 
address, $.50 per copy. 


Materials of Construction for Han- 
dling Sulfuric Acid. Corrosion, Au- 
gust, 1951, issue. NACE members, 
$.50; Non-members, $1 per copy. 


Stress Corrosion Cracking in Alkaline 
Solutions. (Pub. 51-3) Per Copy, $.50. 


Application Techniques, Physical 
Characteristics and Corrosion Re- 
sistance of Polyvinyl Chlor-Acetates. 
A Report of Unit Committee T-6A 
on Organic Coatings and Linings for 
Resistance to Chemical Corrosion. 
Publication Per Copy, 


First Interim Report on Recom- 
mended Practices for Surface Prep- 
aration of Steel. (Pub, 50-5) Per 
copy, $.50. 


Second Interim Report Surface 
Preparation of Steels for Organic 
and Other Coatings. (Pub. 53-1) Per 
copy, $1; five or more copies to one 
address, per copy 


Report on Electrical Grounding Prac- 
Per copy 


Corrosive Effects of Deicing Salts— 
Progress Report by Technical 
Practices Committee 19. Corrosion, 
January, 1954, issue. NACE members 
$.50; Non-members $1 per copy. 


Inter Society Corrosion Committee 


CORROSION MEETINGS 
CALENDAR 


March 7-11—National Association 
Corrosion Engineers. Eleventh An- 
nual Conference and Exhibition. Pal- 
mer House, Chicago, Illinois. 


March 8-10—American Institute Elec- 
trical Engineers. Farm Electrification 
Conference. Morrison Hotel, Chicago, 
Illinois. (Sponsored the Farm 
Electrification Subcommittee, 


March 14-16—Society Automotive 
Engineers, Inc. Golden Anniversary 
Production Meeting and Forum. 
Netherland-Plaza Hotel, Cincinnati, 
Ohio. 


March 15-17—American Institute 
Electrical Engineers. Electrical Utili- 
zation Aluminum Conference. Wil- 
liam Penn Hotel, Pittsburgh, Penna. 
(Sponsored the Power Division, 
AIEE) 

March 20-23—American Institute 
Chemical Engineers. Louisville, Ken- 

March 28-29—American Institute 
Electrical Engineers. Materials Han- 
dling Conference. Hotel Cleveland, 
Cleveland, Ohio. (Sponsored the 


Subcommittee Material Handling, 
the G.I.A. Committee, 


March 28-April 1—American Society for 
Metals. Western Metal Congress and 
Exposition. Los Angeles, California. 

April-May—American 
Electrical Engineers. Annual Confer- 
ences (in process organization). 

April 12—American 
Distribution, Motor Vehicles, and 
Corrosion Conference. Netherland- 
Plaza Hotel, Cincinnati, Ohio. 

April 13-15—American Institute Elec- 
trical Engineers, Committee Tech- 
nical Operations. Southern District 
Meeting. St. Petersburg, Florida. 


ENGINEERS 


April 18-21—Society Automotive 
gineers, Inc. Golden Anniversary 
Aeronautic Meeting, Aeronautic 


duction Forum, and Aircraft 


neering Display. Hotel Statler 
McAlpin Hotel, New York, 


May—American Petroleum 
Subcommittee St. Louis 
Missouri. (During the 20th 
Meeting the Division 

Institute Electrical 


Middle Meeting 
(#2). Columbus, Ohio. 

May 1-4—American Institute 
ical Engineers. Houston, 

May 9-10—American Gas Association, 
Gas Supply, Transmission, «nd 
age Conference. William 
Pittsburgh, Penna. 


May 10-11—American Institute 
trical Engineers. Electric Heating 


Conference. LaSalle Hotel, Chicago, 


Illinois. (Sponsored the Electric 


Heating Committee. 


May 18-20—American Institute Elec. 


trical Engineers. Telemetering. 
rison Hotel, Chicago, 
sored AIEE, IRE, ISA, IAS) 


May 23-25—American Gas 


Chemical, Engineering and 


tured Gas Production Conference 
Hotel New Yorker, New York, 
May 30-June Chemical Institute 
Canada. 38th Annual Confe:ence and 
Exhibition, Quebec City, Que. 


Society 
and Ventilating Engineers. 


nual Meeting. San Francisco, 


fornia. 


June 12-15—American Society 
frigerating Engineers. 


June 12-17—Society Automotive 
gineers, Inc. Golden Anniversary 
Summer 
Hall, Atlantic City, 
emphasis corrosion) 


(Continued Page 


Corrosion control for under-ground and under-water 


pipelines and other metal structures regardless 


other methods used. 


APEX Anodes are 
available in 17 tb. 
and 32 Ib. bare anode 
with or without wire, 
or complete packaged 
anode with wire and 
back-fill ready for 
installation, 


Anode folders technical consultation with our 


available upon request. 


vention. Hotel Schroeder, 
Wisconsin. 


March, 


4 
= 
TP-12 
TP-19 
SMELTING COMPANY 


HILL, HUBBELL COMPANY 


Factory Applicators Pipe Coatings and Wrappings 


DIVISION GENERAL PAINT CORPORATION 
3091 Mayfield Road Cleveland 18, Ohio 


NACE NEWS 


FIRST THE FIELD point Hubbell 
has remained FIRST. One reason the instinctive 
that can come only from constant 
association with business from its inception—a 
“know-how” that reflects the engineer’s science with 
the hard-knocks actual experience 

plant and field. 


Another 


Corrosion Meetings— 


(Continued From Page 78) 


June 13-15—American Institute Elec- 
trical Engineers. Magnetics. Pitts- 
burgh, Penna. (Sponsored 
Subcommittee Magnetics, the 
Basic Sciences Committec) 


June 20-25—American Electroplaters’ 
Society. 42nd Annual AES Conven- 
tion and 4th Industrial Finishing Ex- 
position. Cleveland, Ohio. 


June 26-July 1—American Society for 
Testing Materials. 1955 Annual Meet- 
ing. Chalfonte-Haddon Hall, Atlantic 
City, 

June 27-July 1—American Institute 
Electrical Engineers, Committee 


GENERAL NEWS 


Technical Operations. 1955 Summer 
Meeting, General. New Ocean House, 
Swampscott, Massachusetts. 


July 18-22—Gordon Research Confer- 
ence, American Association for the 
Advancement Science. Colby Junior 
College, New London, 


Aug. 15-17—Society Automotive En- 
gineers, Inc. Golden Anniversary West 
Coast Meeting. Hotel Multnomah, 
Portland, Oregon. 


Sept. 12-15—Society Automotive En- 
gineers, Inc. Golden Anniversary 
Tractor Meeting and Production 
Forum. Hotel Schroeder, Milwaukee, 
Wisconsin, 


Sept. 25-28—American Institute 
Chemical Engineers. Lake Placid, 


Research makes 


TUBE-KOTE 


plastic linings 


BEST 


Tube-Kote pioneered the use plastic linings for pipe and other 
tubular oil field equipment. Since 1939 they have maintained 
research laboratory devoted solely developing, testing, and 
perfecting plastic formulas that would really combat corrosion, 


prevent paraffin deposition. 


Tube-Kote the world’s largest company putting all its 
efforts the one purpose developing and manufacturing 
plastics for use the oil field. proved fact that Tube-Kote 


plastic linings—made best 
research—and Tube- 
Kote’s unique method 
application plastic 
steel CANNOT 
DUPLICATED. 


One end the huge 
battery bake ovens 
where Tube-Kote plastic 
linings are bonded 
the metal. Electronic 
control keeps tem- 
perature within 1%. 


Factory 
engineers are available for 
consultation all principal 

oil areas. Write today 

for free literature. 


trained, field service 


trical Engineers, Committee 
nical Operations. 1955 Fall 
General. Morrison Hotel, 
Illinois. 


Oct. 9-13—Electrochemical Society, 
Fall Meeting. Pittsburgh, Penna, 


Oct. 11-15—Society Automotive 
gineers, Inc. Golden Anniversary 
Aeronautic Meeting, Aircraft 
tion Forum, and Aircraft Engineer. 
ing Display. Hotel Statler, Los Ap. 
geles, California. 


Oct. 17-21—American Society for Metals 
National Metal Congress and Exposi. 
tion, Philadelphia, Penna. 


Oct. 31-Nov. 2—Society 
Engineers, Inc. Golden Anniversary 
Transportation Meeting. The 
St. Louis, Missouri. 


Nov. 2-4—Society Automotive 
neers, Inc. Golden Anniversary 
Engine Meeting. The Chase, Louis, 
Missouri. 

Nov. 9-10—Society Automotive 
gineers, Inc, Golden Anniversary 
Fuels and Lubricants The 
phia, Penna. 


Nov. 27-30—American 
Chemical Engineers. 
igan. 


Institute 
Detroit, 


Nov, 27-30—American Society 
erating Engineers. 
tion. Hotel Statler, New York, 

1956 


Jan.—American Society Heating 
Ventilating Engineers. Annual Meet- 
ing. Cincinnati, Ohio. 


Jan. 30-Feb. 3—American Institute 
Electrical Engineers, 
Technical 1956 Winter 
Meeting, General. Hotel New 
York, 


Feb. 26-29—American 
Chemical Engineers. 
California. 


Feb. 27-March 2—American Society for 
Testing Materials, 1956 
Week. Statler Hotel, Buffalo, 


May—American Institute 
Engineers, Queen 


May 2-4—American Institute 
trical Engineers, Committee 
nical Operations. North Eastern Dis 
trict Meeting. Rochester, 


May 7-10—American Gas Associatiot 
Distribution, Motor Vehicles, and Cor- 
rosion Conference, Congress 
Chicago, Illinois. 


May 10-11—American Gas 
Gas Supply, Transmission, 
age Conference. Conrad Hil 
Chicago, Illinois. 


May 21-23—American Gas Association 
Chemical, Engineering, 
factured Gas Production 
Hotel New Yorker, New York, 


and Ventilating Engineers. 
nual Meeting. Washington, 

for Test 


Institute 


5¢ ciation. 
Hotel, 


June 17-22—American 
ing Materials. 1956 Annua 
Chalfonte-Haddon Hall 
tic City, 


(Continued Page 
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Here are features old-style 
tapes match 


Exceptional physical and dielectric 
Strength. 


High resistance shock, impact, acids, 
alkalies, and soil stress. 


Unequalled bond metal pipe surfaces. 
Positive seal helix spiral. 

Extra thickness for extra protection. 
Low initial cost, lower final cost. 


Plicoflex No. 340, applied with adhe- 
ive primer, demonstrates its superior 
and sealing qualities. 


Plicoflex No. 340, applied bare, still 
demonstrates its superior bonding 
and sealing qualities. 


GENERAL NEWS 


Due their exceptional strength, 
new Plicoflex Polyvinyl Chloride Tapes can 
wrapped tighter, expelling air and moisture and fill- 
ing imperfections pipe surfaces effect 
unexcelled bond. 

The photo above shows Plicoflex No. 330 tape 
being stripped from pipe. Note that the adhesive will 
not disbond from either the pipe surface tape. 
air bubbles moisture droplets here! Pipe surface 
effectively sealed against soil atmosphere. 

Illustrated below Plicoflex No. 340, laminated 
tape which provides the added pro- 
tection thick, continuous sheath rubber firmly 
fused the pipe surface. 

Plicoflex Tapes are available black, white, and 
colors, providing virtually maintenance-free color- 
coding system for above-ground installations. 

Superior Plicoflex Adhesives asphalt, coal tar 
Neoprene base materials are available suit your 
particular requirements. 


coupon today. 


PLICOFLEX, INC. 
1566 E. Slauson Ave. 
Los Angeles 11, Calif. 


For more detailed in- 
formation the Plico- 
flex System, mail the 


More info on PLICOFLEX, please. 


COMPANY 


ADDRESS 


STATE 
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Dec. 9-12—American Institute Chem- June 23-28—American Society for 
Corrosion Meetings ical Engineers. Boston, Massachu- ing Materials. 1957 Annual 
(Continued From Page 80) setts. Chalfonte-Haddon Hall Hotel, 


June 24-28 (tentative)—American 
tute Electrical Engineers, Commit. 


June 25-29—American Institute Elec- 1957 
trical Engineers, Committee Society Heating and 


nical Operations, 1956 Summer and Ventilating Engineers. Annual Meet- 
cisco, California. Jan. 21-25—American Institute Elec- Quebec 
Sept. 9-12—American Institute Chem- trical Engineers, Committee 6-10—Electrochemical Society, 
ical Engineers. Pittsburgh, Penna. nical Operations. 1957 Winter Meet- Fall Meeting. Buffalo, 
Sept. 16-22—American Society for Test- ing. Hotel Statler, New York, Jan. 27-31—American Institute Elec. 
ing Materials. 1956 Pacific Coast Feb. 4-8—American Society for Testing trical Engineers, Committee 
Meeting. Statler Hotel, Los Angeles, Materials. 1957 Committee Week. nical Operations. 1958 Winter Meet. 

California. 3enjamin Franklin Hotel, Philadel- ing, General, New York, 

Oct. 1-5—American Institute Elec- phia, Penna. 


Spring (tentative)—American Institute Tracy Will Chairman 
Electrical Engineers, Committee 


Illinois. Technical Operations. Northeastern Editorial Committee 
Oct. 28-Nov. 1—Electrochemical Society, District Meeting. Pittsfield, Massa- 


Arthur Tracy, American Co, 
Waterbury, Conn. for many 
ber the NACE 
Editorial Review 
Sub-Committee, has 
accepted the chair- 
manship the com- 
mittee effective with 
the 11th Annual Con- 
Chicago March. 
Mr. Tracy, member 
NACE since 1945, 
occupied with re- 
search and acts 
consultant copper 
and copper alloys. 
has more than years’ rience 
corrosion work, 

The committee over which becomes 
chairman handles the material «ppearing 
the Technical Section 
except Technical Committee Keports. 


Inc. Fall Meeting. Cleveland, Ohio. chusetts. 


you like it, dear? The operator 
promised THESE curls pull out! 


Backfill for 
don’t recommend hair style, but there some 


e 
merit the lady’s statement. why Standard Mag- 
nesium’s VIBRA-PAK Anodes have patented, spiral core. vanic 


core that just won’t pull out. Anodes 


There’s just one the many reasons 
VIBRA-PAK Anodes your next corrosion job. There’s Ideally suited for use with gal- 
also the fact that the magnesium used each VIBRA-PAK vanic anodes. Has high 
Anode analyzed, assure you greater content and comes 
purity, more current per pound. And, course, there’s the size. bulk sacks. 
time-saving factor which gives VIBRA-PAK it’s name; each GRAPHITE ANODES 

anode comes you pre-packaged backfill; compacted CEC RECTIFIERS 


and centered, ready drop the hole. ELECTROLYSIS SWITCHES 


For longer life more current easier installation, 


Coke Supply 


Company 
Box 
MT. OLIVE, ALABAMA 


q 

\ 

|G 
q 

eet a Pioneers of: SPECTROGRAPHICALLY ANALYZED ANODES AND CYLINDRICAL ANODES q 
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WMSON CENTERING CRADLE 
short massive INSULATOR centers pipe 
casing end permitting easy installation 
BUSHING 


carries weight backfill dirt and 
insulates pipe from casing 


EASY INSTALL: Simply lift 
pipe and slip into place 


SIZES: any combination 
pipe and casing sizes. 


WMSON 
BUSHING 


OVERSIZED RING 
SLIDES EASILY OVER 
CASING END 


THREADED TERMINALS 
CABLE UNION 


PLASTIC-COVERED 


AIRCRAFT CABLE 
CUT-A-WAY 

VIEW SHOWING 

TOUGH, THICK 

SYNTHETIC RUBBER 


FOR PIPE AND 


4038 TULSA OKLAHOMA 


Houston Pittsburgh Kenilworth, Amarillo Casper Provo, Utah Los Angeles Oakland 


REPRE 
SENTATIVES Baton Rouge Edmonton London, Ontario Calgary Buenos Aires Durban, Natal, South Africa 
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abilities 
21-page brochure describing six Tech- the paint claim constructed over the north arm ard 
nical Measurement Corporation and money-back guaranteed Francisco Bay expected provide ponents 
ments including specifications and 1600 while repelling rust sev eral million dollars labor 
and full details accessory equipment and corrosion under severest weather and material costs according esigna 


wall 
filing 


for use radioisotope laboratories conditions. Aluminum Company America, 
available from Professional Instrument Alcoa Bldg., Pittsburgh will 
Corp., 177 Park New Haven, Conn. Six-Page Folder describing need for times for erection 
intelligent control and testing 15,000 tons permanent 
Ductile Irons having fluidity, castability, water conditioning program and are hoisted place between 
ready machinability and low melting available from Hall Laboratories, Inc., two steel towers rising 
point cast iron and strength, tough- Hagan Bldg., 323 Fourth Ave., Pitts- above water. Poor 
ness, wear resistance and substantial burgh 30. Sheet 
ductility steel are described 30- Corrosion-Resistant cold draw 
page booklet available from The multi-purpose fastener with wrought iron tubing produced 
graphs and photographic illustrations Brochure available claims specific services which 
properties ductile iron. Townsend Co., New Brighton, Pa. tubing helps frequency chan 
die cast aluminum parts will allow de- composition described five- are 
castings where chrome-plated part Haveg Corp., subsidiary Continen- ing butane and gas 851 
required according Aluminum Fibre Co., Newark, Dela- pipe and condensers. 
Pittsburgh 19, developers the finish. cement with findings and ratings based physical 
The improv as-cast finish company’s research and experience. association the company 
satisfactory from standpoint service, Nooter Corp., 1405 Second St., St. nitric-hy 
says. let entitled “Custom-Fabricating Tanks would 
and Pressure Vessels” which describes ment were 
Sili-Kool, heat-and-weather-resistant various activities within Chart Listing handled 
paint formulated silicone and company’s plant. products availa the 
more than year such equipment hot Two Aluminum scaffold-like truss units Division 10, Kaiser and 
stacks, blistering boilers, steam pipe ex- working platforms erection steel Chemical Inc., 1924 oadway, mate 
hausts and manifolds and portion superstructure Oakland 12, Cal. Chart inclu provide 
Dragert Co., Box 5092, Dallas, Richmond-San Rafael bridge being (Continued From Page 
ties along 
lend thems 
techniques. 
Continenta 


ark, 


Corrosion engineers specify low-cost 


Alloy 


easy fabricate 
steel pipe and sheet 


ness of cas 

every industry faced with corrosion and contamination prob- for 
lems, Bart LECTRO-CLAD steel pipe, plate, sheet and fittings can 
offer economical, yet highly satisfactory and long-lasting solution. 
The ductile, adherent and pore-free electroplated nickel surface 
will withstand any fabricating process that the low carbon steel 
itself will withstand. 


For low cost protection all types equipment for chemical, Stainless 
petroleum, pulp and paper and other process industries, specify terior shea 
Bart LECTRO-CLAD products. 
claim influ 

flame cut, die formed or sheared without ; m vinyl chio 


scratch 
ease 
tile co: § 


Carpenter 
facture: 
less 


Complete information and technical data 
ail sizes steel pipe, sheet and fit- 
tings, LECTRO-CLAD with .015” 
pure nickel, available request. 


Portable 
burn 
heat ran 
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abilities for Kaiser Aluminum’s stand- 
ard body and truck 
ponents and extruded floor sections, and 
table form old new alloy 
designations. Chart designed for use 
wall chart, insertion binder for 
filing standard size desk drawers 
filing cabinets. 


silicate coating produced 
Vitreco, corporation owned 
Poor Chicago and Youngstown 
Sheet Co., Youngstown, Ohio, 
said have abrasion resistance, 
scratch dielectric qualities and 
ease that make versa- 
tile Manufacturer claims Por- 
cenell subject corrosion or- 
ganic and unaffected heat 
curing temperature, least 900 
sales rights for Porcenell 
are Allied Porcenell, Inc., Phoe- 
nix, with national sales offices 
851 \iarket Waukegan, 


Carpenter Steel Co., Reading, Pa., manu- 
No. 7-Mo (Type 
less which says offers excellent 
corrosive attack certain 
acid solutions. Recent 
test indicate that this ability 
would make the alloy useful for equip- 
ment were such corrosive liquids are 
handled pickling similar operations, 
the company reports. 

fiberglass Reinforced epoxy construc- 
tion material called Haveg 9710 said 
provide best combination physical, 
thermal and chemical resistant proper- 
ties along with characteristics which 
lend themselves practical fabrication 
techniques. Haveg Corp., subsidiary 
Continental-Diamond Fibre Co., New- 
ark, Del., producers the material have 
published four-page Technical Bulle- 
tin No. which describes Haveg 9710. 

Alloy Steel known Wearpact 
said have unusually high resistance 
and abrasion. American Steel 
Foundries, East Chicago, Ind., manufac- 
turers the metal, claim machina- 
ble, magnetic and that differential hard- 
castings obtainable when need 
exists for soft center section, Wearpact 
methods with hardness affected 
only immediate area weld and 
difficulties have been encountered 
casting and material, the company says. 


Stainless Steel has been selected ex- 
sheathing for the Socony-Vacuum 
building now under construction 150 
owners the 42-story office building 
claim influences leading selection 
stainless steel were durability 
ing beauty, weather, corrosion and fire 
and economy maintenance. 
Valves and Fittings made 
vinyl called Luncor are de- 
scribed four-page circular available 
the Lunkenheimer Co., Box 360, 
Cincinnati 14, Ohio. 


Portable, hand-operated heat tool said 


burn clean, low-cost propane with 
4000 117,000 BTU per 


GENERAL NEWS 


The New Inhibitor 


Trade Mark 


Reg. U.S. Pat. Off. 


No. 203 
Provides Positive Protection 


for 


Well Tubing Acid Storage Equipment high 
well low temperatures. Designed spe- 


cifically for acidizing. 


organic inhibitor, 
No. 203 does not contain sul- 
phur arsenic; ingredients 
known stimulate embrittle- 


ment. 


Does not cause localized pitting. 
Readily soluble water acid. 


Needs dispersing agent. 


ECONOMICAL 
EFFECTIVE 
EASY USE 


Further Details Request 


Pioneering Research and Development Since 1914 


CHEMICALS CHEMICALS 


General Offices: Ambler, Penna. ACP 


PROCESSES PROCESSES 
Detroit, Michigan Niles, California Windsor, Ontario 
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hour produced Fire Gun Sales 
Corp., 2500 7th Ave., Denver. The 
instrument called The Fire Gun suited 
for such uses soldering, tinning, braz- 
ing, preheating, 
and paint removal and operates about 
one-tenth the cost acetylene torch 
with same amount heat, the company 
says. 
Stainless, nickel and Monel clad steels 
called Colclad are described 51-page 
booklet published Colviller Ltd., 195 
George St., Glasgow, Scotland, de- 
velopers the metals. Booklet includes 
tables specification, thermal conduc- 
tivity, hot forming, gas cutting and 
stress relieving the materials well 
information physical tests, tem- 
perature variations, welding (including 
selection electrodes), pickling and 
cleaning and protection clad surfaces. 
Basic Courses the techniques using 
radioisotopes have been announced 
the Oak Ridge Institute Nuclear 
Studies, Box 117, Oak Ridge, 
Courses which are open 
scientists all fields and designed for 
individuals starting work with isotopes 
are scheduled for January 10-February 
February 21-March 18, May 2-May 
(special class for noncitizens), June 
July July 11-August and August 15- 
September Further information and 
application blanks may obtained 
writing Ralph Overman, chairman, 
Special Training Division the institute. 
Aluminum Sheets and extruded panels 
produced Aluminum Company 
America, 1501 Alcoa Bldg., Pittsburgh 
19, are being used installation 2442 
aluminum highway signs the 
mile-long Ohio Turnpike. Manufacturer 
claims resistance aluminum corro- 
sion increases life message film 
that rust stains not deface signs 
when they are damaged, aluminum 
sign measuring feet will with- 
stand wind-loading excess 100 
miles hour, the company reports. 
Metal Protection and paint bonding for 
aluminum-alodine, zinc-lithoform (galvan- 
are described four-page pamphlet pub- 
lished American Chemical Paint Co., 
Ambler, Pa. 


Silicone products are described the 
eight-page 1955 Guide published Dow 
Corning Corp., Midland, Mich. Guide 
contains tables, graphs, photographs and 
comparable data various silicone 
products and organic materials they dis- 
place. 

Inconel pusher tray with channel 
frame which allows expand and con- 
tract when heated without becoming 
deformed produced Wiretex Man- 
ufacturing Co., Mason St., 
Bridgeport, Conn. Company claims tray 
presently being used successfully 
customers for carbo-nitriding small 
metal parts Ipsen furnace tem- 
perature 1500 

Aluminum Alloy designed primarily for 
cathodic protection steel ship hulls 
sea water manufactured Aliumi- 
num Company America. Anodes cut 
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from metal which called Alcoa An- 
ode Plate are said relieve corrosive 
attack the hull. Protection heat 
exchangers, storage tanks, various types 
condensers and small metal-hulled 
boats are other potential applications re- 
ported the company. 


Rigid Steel electrical conduit said 
have long-time resistance severe cor- 
rosive atmospheres manufactured by: 
Electric Products Corp., Pitts- 
burgh. Called Superduct, the galvan- 
ized pipe coated with vinyl chloride 
copolymer, pigmented and plasticized 
enamel finish inside and out provide 
conduit with protection against corro- 
sive influences. 

Silicate Coating material similar por- 
celain enamel said fuse metal 
temperatures from 900 1200 
Manufactured Poor and Co., and 
Youngstown Sheet Tube Co., coating 
applied form paint-like liquid 
after which water evaporated and ob- 
ject fired furnace. 


Rigid Polyvinyl chloride pipe manu- 
factured Easton Plastic Products Co., 
Inc., 900 Line St., Easton, Pa. Man- 
ufacturer claims product held 
closer tolerances concentricity and 
wall thickness than now common 
the metal-pipe field. 

Subminiature snap-action switch des- 
ignated ISEI produced Micro 
Minneapolis-Honeywell Regulator Co. 
Manufacturer claims unit completely 
sealed and recommends for mobile, 
marine and aircraft applications where 
small size, light-weight and environ- 
ment-proof construction are required. 
Switch gives trouble-free operation 
temperatures ranging from —65 180 
and preliminary laboratory tests indi- 
cate minimum mechanical life expec- 
tancy 300,000 operations, the com- 
pany says. 

heat-and-weather-resistant paint for- 
mulated silicone and 
manufactured Dragert Co., 
Dallas. One coat the paint will thor- 
oughly protect for more than year the 
hottest stacks, blistering boilers, steam 
pipes, Diesel and gas engines, exhausts, 
manifolds and mufflers, irrespective 
most punishing temperatures and expo- 
sure, the company says. 

Photometer said complete self- 
contained instrument for measuring 
absolute turbity, dissymmetry and de- 
polarization dilute solutions high 
molecular weight compounds pro- 
duced Phoenix Precision Instrument 
Co., 3803-05 Fifth St., Philadelphia. 
Called the Brice-Phoenix Universal 1000 
Series Light Scattering Photometer, the 
instrument described 20-page 
booklet published the company. 


Rubber Compound formulated 
Buna Polymer for sealing such vac- 


uum applications electronic devices, 


lens coating machinery, evaporators, 
high vacuum distillation electron micro- 
scopes and special testing devices 
manufactured Minnesota Rubber and 
Gasket Co., 3630 Wooddale Ave., Min- 
neapolis. Designated 366YV, the 


product said have advantages 
high resistance out-gassing high 
temperatures and long service life 
permanent installations. 
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Mono Chlorotrifluoroethylene 
called Polyfluoron manufactured 
Acme Resin Forest Park, said 
uniform non-extruded pellet tha 
has complete absence fines. Company 
claims faster flowing, easier 
essing and more uniform than presently 
Hazardville, Conn., handles sales 
technical services for product the 
East. 


(Cont 
Electric 
being marke 
Minue 
rigid 
ethylene 
tures 
gun, the 
100 
watt 


for instrument disinfecting solutions 
Camden, Manufacturer jn. 
hibitor does not add toxicity 
ufactured compounds and will not limit 


tests show steel surgical im- 
mersed for over three years disinfec. 


331 Thor: to 
urer clai 
are 
for 
against 
splash 


tant solution using quaternary 
ammonium compound with 
Hyamine 2389 have effects 
evident, the company 

methods installation and ntenance 
stainless steel valves and ‘tings 
the pulp and paper industry been 
published Cooper Alloy Co, 
less Steel Valves and Fittings the 
Pulp and Paper Industry” includes 
mechanical properties, proper- 
ties and corrosion the 
valves and fittings. Copies are available 
from the company request. 

Alloy Tube Division Steel 
Co., Union, J., has issued 28-page 
catalog containing corrosion resistance 
tables, charts, field reports 
detailed test results and similar engineer- 
ing information stainless alloys. 
Booklet also describes characteristics 
and performance several super 
sion-resistant steels. 

Calendered Rigid Polyviny! 
sheet said adapted production 
corrosion-resistant tanks, and 
similar structures welding 
factured Bakelite Co., Division 
Union Carbide and Carbon 
Madison Ave., New York 17. 
turer claims product 
tensile, flexural and welding strgenths 
combined with resistance chemicals 
and moisture and high 
point and that easily machined 
fabricated techniques such devel 
oped American Agile Corp., 
ing construction with sheets large 
tures self-supporting 
tanks, ducts and exhaust hoods 
rosive fumes and laboratory ware 
beakers, bottles and funnels for 


Copper 
are 
ence 

Co. a sisi 
Mining 
Manuel cont 
SAE, AMS, 
Joint 

divided 
provides list 
used all 
specifications 
specific 
with brief 
alloy, 
Copies are 
at no cost o1 


Ceileote 
Manufacture: 
rides, 
tic acid sol 
applied 
and other 
sity 
ideal 
where resiste 
constant imn 
important 


Aluminum 
title of two- 
lished 
120 Broadwa 
material 
con 
important 


dling, storing and transporting corrosive 
liquids and solids the Heat 
Also Bakelite has published 16-page alloying 
booklet titled “Bakelite C-8 Epoxy 
ins and Hardners” which describes 


Temoval, 
cracks, 


test bars 
and 


these resins for tools, dies, 
tures, adhesives, laminating, ing, 
ting, embedding and ng. Data 


storage life and handling also 
pounds including working division 
fillers and cleaning are 
plained. Copies may The 


| 
Thermose 
called Ceiler 
| | q 
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Electric Hot Gas Welding Gun for 
marketed Seelye Craftsmen In- 
Division, 984 Central 
Minneapolis. Greatly increased use 
ethylene corrosion resistant struc- 
piping have created need for 
oun, the Says. operates 
100 volts vith choice 180, 240 and 320 
watt 


synthetic coating applied 
spray anufactured Carboline Co., 
Ave., St. Louis. Manufac- 
for uum maintenance protection 
acid and alkali fumes and 


splash high humidity. 


Copper copper-alloy specifications 


are tabbed 24-page refer- 
ence (Anaconda Publication 


Mining Waterbury 20, Conn. 


ASTM, ASME, AWS, 


Federal, Army, Navy and 


Joint specifications and 


divided two sections, First section 
provides company’s most gener- 


ally used alloys together with applicable 


specifications the agencies. Second 
lists specifications numerical order 


with description material such 


alloy, type, temper and anneal. 
Copies are available from the company 


Plastic base surfacing 
called Ceilcrete produced the 
Co., 4874 Ridge Rd., Cleveland. 
Manufacturer recommends for low- 
cost protection concrete 
rides, hydrofluoric acid 


tic acid solutions. Material can 


applied floors, trenches, tank bases 
and other concrete structures and den- 
sity and stonelike hardness make 


ileal for wide variety applications 


where resistance abrasion impact and 
constant immersion acid solutions are 
the company says. 


Aluminum Casting Alloys Handbook 
title two-color 60-page booklet pub- 
Federated Metals Division 
American Smelting and Refining Co., 
120 Broadway, New York Descriptive 
metallurgy and casting prac- 
and consolidation for easy reference 
important specifications pertaining 
alloys are included. 
Heat treaiment, corrosion and effect 
alloying such copper, mag- 
silicon, manganese, iron, zinc, 


titanium are discussed. Gas 


removal, inoisture effects, shrinkage, 
pouring temperature and 


‘est bars are covered. Melting, fluxing 


and problems die casting are 
Copies are free from the 
request. 
e 
The Co., Inc., Dayton, will op- 
Union Corp., Angola, 
ontinued Page 88) 
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COMBAT 


Specify 


Tar Coating Tape TAPECOAT coal tar 
Form for Pipe, coating with tar-saturated 

Pip Joints, Coup rier for speed application. 
and Tanks The coal tar self-bonding and 


requires foreign adhesives. 


Because coal tar nature’s own pro- 
tection against corrosion, TAPECOAT resists moisture, acids, 
alkalis, soil stress, electrolysis, 
chemical fumes, fly ash, salt 
water, salt-laden air, barnacles, 
and other severe corrosive and 
abrasive conditions above and 
below ground. 


TAPECOAT clean handle 
and easy apply spiral 
“cigarette” wrapping with the 
use torch bleed the coat- 
ing insure continuous bond. 
cuts maintenance and replacement costs. 


TAPECOAT sized the job—comes rolls 2”, 
6”, 18” and 24” widths meet specific requirements pipe, pipe 


joints, couplings, tanks, cable, conduit and other vulnerable steel 
surfaces. 


1941 TAPECOAT has proved its depend- 
ability over the years serving gas and 
oil companies, railroads, telephone companies, air lines, shipbuilders 
and operators, water and sewage works, chemical and industrial plants, 
engineers and contractors providing continuing protec- 
tion against corrosion. 


Write for descriptive brochure and prices. 


The TAPECOAT Company 
Coal Tar Tape Protection 


1521 Lyons Street, Evanston, 


| 
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New York, Enzinger Division the 
Duriron Co., which will continue pro- 
duce stainless steel filters, multi-tube 
heat exchangers and special equipment 
fabricated from stainless steel. 

The ABC’s Spray Equipment, title 
64-page booklet published The 
DeVilbiss Co., 300 Phillips Ave., Toledo 
Booklet provides information basic 
items spray painting equipment from 
operation maintenance and lists rem- 
edies for troubles which may affect 
good finish. 

Closed-Cell sponge rubber material 
called Arco-cel produced Automo- 
tive Rubber Co., 12550 Beech Rd., De- 
troit. composed individually 
sealed cells containing inert nitrogen and 
available natural rubber syn- 
thetic material. Manufacturer claims 
moisture-proof, shock-absorbent and 
light weight and excellent insulat- 
ing four-page brochure de- 
scribing Arco-cel available from the 
company. 

Properties Grades aluminum 
bronzes are listed Data 
3ulletin 15.100 available from 
loys, Inc., Division Fan Steel Metal- 
lurgical Corp., 11644 Cloverdale Ave., 
Detroit Properties include chemical 
composition, tensile and yield strengths, 
elongation, reduction area and hard- 
ness. Suggested applications also are 
listed. 

How Use and Specify rigid plastic 
pipe and fittings subject 12-page 


Inc., Northfield Rd., West Orange, 
Featured corrosion chart classi- 
fying more than 275 corrosives rated ac- 
cording desirability for use with 
Alpha No, 101 and No. 103 piping. Cat- 


West St., 
New York 6, N. Y. 


STOCKING 


INTERNATIONAL 


linden Ave., 
San Francisco, Cal. 


AGENTS 


alog available qualified industrial 
engineers upon letterhead request. 

Jet application chemical solvents under 
high-pressure explained two-page 
bulletin available from Mr. Shank, 
Advertising Dept., Dowell Inc., 
Box 536, Tulsa 

Chemical treatment industrial water 
systems considered six-page folder 
titled “Feeding Chemicals” available 
from Hall Laboratories, Inc., 323 Fourth 
Ave., Pittsburgh 22. Folder includes ex- 
amples tube failures, plugged feed 
lines and other troubles caused ill- 
advised chemical feeding part in- 
experienced personnel, 


Plastic Tape which will not support 
combustion produced Minnesota 
Mining and Manufacturing Co., Dept. 
P-1631, St. Paul. Manufacturer recom- 
mends tape for joining cold and warm 
air ducts and sealing joints home and 
industrial heating and air conditioning 
installations. Advantages include con- 
formability and resistance humidity 
changes and moisture-vapor. Vinyl plas- 
tic film backing withstands acids, alka- 
lies, salt solutions, water, alcohols and 
hydrocarbons such gasoline and kero- 
sene, the company says. 
Twentieth Session Norelco X-ray Dif- 
fraction School scheduled North 
American Philips Co., Inc., 750 Ful- 
ton Ave., Mt. Vernon, Y., April 4-8. 
Basic subjects covered during first 
four days include X-ray diffraction, dif- 
fractometry, spectrography, 
and low temperature camera techniques, 
electron microscopy and electron diffrac- 
tion. Fifth day devoted actual 
application problems and discussion 
methods currently use researchers 
and industrial plants. Registration for 
first four days limited 125 and for 
fifth day There fee. 

High Range Accelerometer made en- 
tirely titanium and constructed 
withstand 30,000 “G” without dam- 


Known and used throughout the world. 
Consult your painting problem. 
Literature sent upon request. 


1145 Annunciation St., 
New Orleans, 


ALL PORTS 


Vol. 


age manufactured Gulton 
Corp., Metuchen, Designated 
nite Model 330, unit produced 
cifically for research drop testing 
impacts projectiles against solid ob. 
jects with measurement accuracy 
000 the company says. 
turer also produces 
amplifier F-406 used for coupling 
impedance voltage sources vacuy 
tube voltmeters, oscilliscopes and 
nometers and Glennite 408 decade 
plifier for general laboratory 

Flashlights—two heavy-duty 
type—are manufactured 
Carbon Co., Division Union Car. 
bide and Carbon Co., 42nd 
New York 17, First Eveready 
duty flashlight which manufacturer says 
sulated slide switch, special lens guard 
made polyethylene and insulated 
cellulose case that will not shatter, crack 
dent, resistant temperature ex. 
tremes and withstands from 
water, oils, gasoline, alcohols acids 
Second Eveready Safety 
which manufacturer claims has same 
tures heavy-duty model extra 
lamp bottom cap designed that 
lamp broken filament out 
before lighting inflammable 
mixtures gas atmos- 
Mines and listed Underwriters 
Laboratories, Inc., the company says. 

Hi-Pure Cast Zinc Anodes mor 
durable hull corrosion protection. 
ated Metals Division, American Smelt- 
ing and Refining Co., 120 Broadway, 
York says. Cast-in galvanized 
straps anode furnished with stud 
hull other surface mounted 
steel studs, the company says. 
weighs pounds. 

Mechanical Seal said designed 
and tested handle requirements 
finery service including hot asphalt and 
hot oil pumping 800 produced 
Mechanical Seal Section, Byron Jack- 
son Co., Box 2017, Terminal 
nex, Los Angeles 54. Manufacturer 
claims seal requires cold oil injection 
auxiliary pumping for coolant andis 

Condenser Tube corrosion 


Ave., New York 17. 
published Characteristics 
Revere Metals” 53-page booklet 
cold working and hardness, annealing 
recrystallization, corrosion 
tions Revere metals; “Revere 
and Copper Alloys” 47-page booklet 
giving information copper its al- 
loys including brasses, bronzes 
Eletric Welded Tubing” 


let describing electric welded 
structural metal; “Revere 
Bronze” eight-page booklet chat 


typical uses Revere alloys 


condensed list Revere 
e . 
Two Corrosion courses and one 
ciples Organic Protective 
have been scheduled during 
(Continued Page 
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GENERAL NEWS 


Columbia-Southern the dependable new 
producer chrome chemicals. Shipments are 
being made promptly from its plant Jersey 
City, New Jersey. 

Columbia-Southern, the leading merchant 
producer chlorine, and leader the 
manufacture alkalies, brings the chrome 
field rich background knowledge 
quality chemical production and enviable 
record customer service. 

Columbia-Southern, wholly owned sub- 
sidiary Pittsburgh Plate Glass Company, 
provides your guarantee stability, assured 
source supply, and progressive policies 
that are conducive pleasant business 
relationships. 

Columbia-Southern welcomes your inquir- 
ies and the opportunity serve you. 


COLUMBIA-SOUTHERN 
CHEMICAL CORPORATION 


SUBSIDIARY PITTSBURGH PLATE GLASS COMPANY 
ONE GATEWAY PITTSBURGH PENNSYLVANIA 


DISTRICT OFFICES: Charlotte Chicago 
Cleveland Boston New York St. Louis 
Pittsburgh Philadelphia San Francisco 
CANADA: Standard Chemical Limited and its Commercial 
Chemicals Division 


4 
. 
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NEW PRODUCTS 


(Continued From Page 88) 


Spring Semester Case Institute 
Technology, Cleveland. 

Solu Bridge Automatic Rinse Tank Con- 
troller, said greatly reduce water con- 
sumption with increased plating quality 
results produced Industrial Instru- 
ments, Inc., Cedar Grove, Manu- 
facturer claims water savings can ef- 
fected more than percent and that 
unit operates continuous measure- 
ments degree electrolytic conduc- 
tivity rinsing waters and establishes 
permanent control amount fresh 
water admitted into rinse systems. 


Guide the Selection and Applica- 


Hugh Brady 


NATIONAL ASSOCIATION CORROSION ENGINEERS 


tion Superior Tubing title eight- 
page Bulletin published Superior 
Tube Co., 1714 Germantown Pike, Nor- 
ristown, Pa. Catalog groups analyses 
stainless steel, nickel and nickel al- 
loys, carbon and carbon 
beryllium copper and titanium. Short 
summary principal properties each 
analysis and its normal production limits 
given. Copies are available from the 
company. 

said permit spray application vinyl 
plastisol films room temperature 
cold vertical surfaces produce single 
coat, seamless, dry films mils 
thick without sagging produced 
United Chromium, Inc. 100 42nd St., 
New York 17, Manufacturer recom- 
mends product effective, economical 
lining and exterior coating for tanks, 


Yale Titterington 


NEW CATHODIC PROTECTION 
SERVICE FIRM 


Dow magnesium anodes plus expert engineering and installation 
services are now offered industry new Yale 
Titterington and Hugh Brady, charge service, emphasize 
the company’s experienced personnel and competitive position 


the cathodic protection field. 


Consultation competent engineers who helped pioneer the 


use cathodic protection. 


MAGNESIUM ANODES every special size and 


alloy meet all requirements. 


Name-brand cathodic protection instruments, materials and 


supplies. 


Turn-key jobs. Trained personnel, nationally known materials, 
and power equipment for complete 
Large warehouse stocks Tulsa and St. Louis. 


Prices competitive. 


Call write for cost estimates quotations. 


Box 7343, Dept. 


CORROSION SERVICES 
INCORPORATED 


Tulsa, Oklahoma 
Telephone: Tulsa 4-0082 


Vol. 


ducts and other equipment 


acids, alkalies, salts, oxidizing 
moisture and other corrosives 
tered plating, chemical 
cal, metal working, food 
industries. Applicators selected 
experience working with 
types protective coatings well 
knowledge industries which 
tion against corrosion required are 
ing trained apply the coating 


PERSONALS 


Lueck has been elected pres. 

ident charge the Rescarch 
Technical Department, American 


Neil Richey has been 
rector Nuclear Equipment 
struction, Knapp Mills, Inc., New 
and related activities for and 
Carbon Chemicals Co., Division 
Union Carbide and Carbon Corp., 
42nd St., New York City. Bate. 
man has been 
Product Development for the 
manager and Lehmann division 


engineer Electro Cor- 
poration’s division office Rhodes 
Center, N.W., Atlanta. 


Leroy Davis has been 
technical superintendent the Pa, 
aluminum forging plant Kaiser 
minum and Chemical Corp. 


Duncan Fraser, American 
tive Co., died December the Hark- 
ness Pavilion, 
Medical Center Manhattan the age 
79. had retired earlier this yea 
from the position board chairman 
coming board chairman Mr, 
served president Alco from 
1939, His total service with Alco was 
years. 

New England Technical Field 
Hartford, Conn., the Development 
Research Division, 
Nickel Co., Inc., Wall New York 
sion’s Corrosion Engineering Section 
the past eight years. Howard 
Jr., has joined the division’s 

sulting civil engineer, Bonin 
chief civil engineer and 
Ebasco Services Co., Inc. 


Dow Chemical Co., Midland, \ich., 


named Hilary Humble 
sales manager for primary 
ingot, magnesium alloy 


sium extrusion and rolling 

and magnesium anodes. 
years product sales manager 
protection activities the 

Magnesium Department. 
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GENERAL NEWS 


News 


plastisols gain new versatility 


Advantages Unichrome heavy-duty vinyl compounds 
now obtainable even with sprayed coatings 


Protective Coatings 
problems 


ing Syst. ms, using either air-drying 
baking are available handle 
problem: that cannot solved with 
Applied like ordinary paint, 
Ucilon Cuating Systems resist the same 
plastisols and even some 
that plastisols not withstand. The 
line includes systems based vinyl, 
phenolic, chlorinated rubber and other 
resisting coatings. Detailed 
information provided Bulletin 
MC-8. Send for obligation. 


*Trade Mark 


Four types drum linings 
handle most needs 


Protection against drum corrosion and 
contamination product being ob- 
tained many major steel drum sup- 
pliers four basic types Unichrome 
Drum Linings. 

These include: (1) Phenolic base 
linings which are well suited for pack- 
aging solvents, oils, acid products and 
are used extensively shipping deter- 


gents. (2) epoxy resin base lining 


not only gives essentially the same 
chemical resistance the phenolics 
but also better flexibility and alkali 


(3) Vinyl base linings which 


are used effectively for packaging foods 
well caustics, latex, potable min- 


oils and the like. (4) Plastisol 


drum linings which resist wide range 
products and are good for multiple 


Bulletin DL-2 gives you more details. 


UNITED CHROMIUM, 
INCORPORATED 


100 42nd Street, New York 17, 

Canada: 
United Chromium Limited, Toronto Ont. 


compounds are liquids, 
which when heat cured, build 
vinyl plastic finishes that look and 
feel like rubber, but there the re- 
semblance ends. Plastisols offer truly 
remarkable chemical resistance, 
which further fortified the 
tough, substantial film thickness 
achieved one coat. 


SEAMLESS, THICK-FILM PROTECTION 


Any metal surface that can uni- 
formly baked can now strongly 
protected against severe and corro- 
sive service conditions Unichrome 
4000 Series Plastisol Compounds—or 
the new Coating 5300. The first prac- 
tical sprayable plastisol, Unichrome 
Coating 5300 fills the need for 
plastisol suitable for application 
products too large dip-coated. 


mils thick, non-sagging coat 
can applied even cold vertical 
surfaces just one application with 


Resists many corrosives 


Coating 5300. That’s times 
thicker than ordinary coatings. Uni- 
chrome Series 4000 Plastisols, which 
are applied almost any other con- 
ventional method, produce coatings 
thick. Plastisols can jobs 
for which sheet materials have been 
used. 


CHEMICAL RESISTANCE VINYLS 


Unichrome Plastisols offer 
free and pore-free against 
acids, alkalies, water, salt solutions 
and many other corrosive agents. 
They bake into abrasion-resistant 
resilient coating that doesn’t crack, 
chip tear. With such protection, 
ordinary metals can often used 
place costly alloys. 


The chemical resistance, physical 
toughness, electrical insulating prop- 
erties, and speed curing Uni- 
chrome Plastisols combine offer 
engineers new tool for protection 
and finishing. Send for Bulletin VP-1. 
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PROOF! 


Costs Less Apply Polyken Tape 


with the Motor-Driven Tapester 


Note takes only men, including foreman, 
apply Polyken Tape with the motor-driven 
Tapester. This means major saving labor 
and installation cost compared many other 
types coating. Polyken tape coatings control 
corrosion more efficiently and with less work. 


Engineering Service Your 
Tape Job With Obligation 


Feel free call for complete information 
the money-saving possibilities applying 
Polyken tape your pipe. 

Hand Power Driven 


TAPESTERS 
for Sale Rent 


2005 WAYSIDE 
Building BELLE CHASSE, 


2651 
HOUSTON, TEXAS Forest 
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2.4 Instrumentation 


2.4.3 


Ultrasonic Testing Mass Products 
Water Immersion. (In English). 
Acta Tech. Acad. Sci. Hung., 
No. 3-4, 359-387 (1953). 

Testing equipment and methods permit 
reliable, swift detection and recording 
Graphs, tables, diagrams, 
photographs, X-ray radiographs. ref- 
7776 


2.4.3, 2.3.9 


Some Industrial Applications Mi- 
Non-Destructive Testing, 11, 

which supple- 
otomicrography, thin (~0.005- 
in.) slice the material radio- 
film and the image viewed 
Various applications are 
and particular reference made 


the preparation non-ferrous speci- 


recommended 
( 

alloy systems. refer- 


2.4.3, 2.3.9 


New Methods Determine Grain Size 
172, No. 27, 72-75 (1953) Dec. 31. 

Description grain size testing 
standard Sperry 
alpha-brass rods the number back 
reflections varied with grain size 
Above this ratio constant number 
back reflections 7720 


2.4.3, 2.3.9 


Uses Low-Voltage X-Ray Tubes 
with Thin Beryllium Windows Non- 
Desctructive Testing. Rocers. 
Non-Destructive Testing, 11, No. 34-38 
(1953). 

X-ray tube incorporating beryllium 
window which, having low X-ray ab- 
sorption, allows the transmission very 
long wave-length The relative 
transmitted beryllium, Pyrex, and 
aluminum windows 1.0 mm, thick, are 
100, 7.9 and 4.9 respectively. The many 
benefits accruing from use beryllium 
windows and the merits even thinner 
windows than those present used, are 
discussed. Such tubes have 
plied successfully to: (1) X-ray diffrac- 
tion; (2) thickness gauging sheet 
metal; (3) microradiography; (4) meas- 
urement thickness coatings, e.g. 
tin, zinc, and cadmium steel, the 
measurement the intensity the 
flourescent radiation excited the base 
metal; (5) examination spot welds 
thin light-alloy sheet; and (6) qualita- 


PHOTOPRINTS and/or 
MICROFILM COPIES 


Technical Articles Abstracted 


CORROSION ABSTRACTS 
May Obtained From 


ENGINEERING SOCIETIES LIBRARY, 
West 39th Street, New York 18, 

CARNEGIE LIBRARY PITTSBURGH, 
4400 Forbes St., Pittsburgh 13, Pa. 

NEW YORK PUBLIC LIBRARY, New 
York City. 

LIBRARY, Office Librarian, Wash- 
ington, (Special forms must 
secured). 


LIBRARY CONGRESS 
Washington, 


JOHN CRERAR LIBRARY 
East St., 
Chicago 


Persons who wish secure copies 
articles when original sources are un- 
available, may apply directly any 
the above for copies. Full reference in- 
formation should accompany request. 
The National Association Corrosion 
Engineers offers warranty any 
nature concerning these sources, and 
the names for information 

NACE will NOT accept orders for 
photoprint microfilm copies ma- 
terial not published the association. 


CODE AGENCIES SUPPLYING CORROSION ABSTRACTS 


Neither NACE nor the sources listed below furnish reprint copies. 


ALL—The Abstract Bulletin, Aluminum Laborato- 
ries, Box 84, Kingston, Ontario. 


AWWA—Journal, American Water Works Associ- 
ation, Amer. Water Works Asoc., 521 Fifth 
Ave., New York 17, N. Y. 


BL—cCurrent Technical Literature, Bell Telephone 
Laboratories, Inc., Murray Hill, N. J. 


BTR—Battelle Technical Review, Battelle Memo- 
rial Institute, 505 King Ave., Columbus 1, 
Ohio. 


BNF—Bulletin; British Non-Ferrous Metals Re- 
search Association. 81-91 Euston St., London 
NW 1, England. 


CBEC—Centre Belge d’Etude de Ia Corrosion 
(CEBELCOR), 17 re des Drapiers, Brussels, 
Belgium. 


CE—Chemical Engineering, McGraw Hill Publish- 
ing Co, 330 W. 42nd St., New York 18, N. Y. 

EL—Electroplating. 83/85 Udney Park Road, 
Teddington, Middlesex, England. 

EW—Electrical World, McGraw-Hill Publishing 
Co. 330 42nd St., New York 18, 


GPC—General Petroleum Corp. California. 2525 
East 37th St., Los Angeles 11, Calif. 


11M—Transactions, The Indian Institute of 
Metals, 23-B, Notaji Subhas Road, P. O. 
Box 737, Calcutta, India. 


INCO—The International Nickel Co., Inc, Wall 
Street, New York 5, New York. 

1P—Institute of Petroleum. 26 Portland Place, 
London W#1, 

JSPS—Japan Society for the Promotion of Science, 
Address: Mr. Hayata Shigeno, Secretary, 
Committe: of Preventing Corrosion, c/o 
Government Chemical Industrial Research 
Institute, 1-Chrome Meguro- 
ku, Tokyo, Japan. 


MA—Metallurgical Abstracts, Institute Met- 
als, London, England. 4 Grosvenor Gardens, 
London SW 1, England. 

Mi—Metallurgia Italiana, Associazone Italiana di 
Metallurgia. Via S. Paola, 10, Milano, Italia. 

MR—Metals Review, American Society of Metals. 
7301 Euclid Ave., Cleveland 3, Ohio. 


NALCO—National Aluminate Corp. 6216 West 
66th Place, Chicago 38, Illinois. 


NBS—National Bureau Standards. 
Documents, Printing Office, 
Washington 25, 

NSA—Nuclear Science Abstracts. United States 
Atomic Energy Commission, Technical In- 
formation Division, Oak Ridge, Tenn, 

PDA—Prevention Deterioration Abstracts. Na- 
tional Research Council, 2101 Constitution 
Ave., Washington 25, 

RM—Revue de Metallurgie, Paris, France, 5 Cite 
Pigalle, Paris (9e), France. 

RPi—Review of Current Literature Relating to the 
Paint, Colour, Varnish and Allied Industries, 
Research Association of British Paint, Colour 
& Varnish Manufacturers, London, Walde- 
grave Rd., Teddington, Middlesex. 

SE—Stahi Und Eisen, Verlag Stahleisen, M. B. H., 
Dusseldorf, August-Thysen Str. 1. Posts- 
check Koln 4110, (22a) Dusseldorf, Germany. 

TIME—Transactions of Institute of Marine Engi- 
—_ 85 The Minories, London EC 3, Eng- 
and. 

UOP—Universal Oil Products, 310 South Michi- 
gan Ave., Chicago, IIlinois. 

ZDA—Zine Development Association. Lincoln 
House, Turl Street, Oxford, England. 
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COATING, WRAPPING RECONDITIONING 


HOT DOPE 
Straight from the Kettle 


PIPE PROTECTION 


Boyd Mayes 


Seems like the politicians 
Washington are trying outdo the 


far think 


Washington ahead with its show 


that ended early December. Now 
seems couple other big “pro- 
may get underway soon. 
Maybe the Dixon-Yates contract for 
TVA will one. When you see 
through all the smoke, looks like 
question Public vs. Private 
Power. Considering everything— 
I’m pretty pleased with what this 
country has done under free and 
way. 

job done, look what the oil 
and gas industry has been able 
under free economy. I’m sold 
it. Although coating and wrap- 
ping pipe only small part 
the oil and gas industry, it’s mighty 
important—and been putting 
PERMANENCE pipe for the 
industry for over quarter 
century with the best men, equip- 
ment and materials. 


MAYES BROS. 


HOUSTON, TEXAS 


OR chord 
7566 


tive chemical analysis substances 
measurement their X-ray absorption, 
and measurement the flourescent 
radiations they emit under X-ray excita- 
7791 


2.4.3, 2.3.9 


AND O’Connor. Non-Destructive 
Testing, 11, No. 28-33 (1953). 

Following review the factors con- 
trolling image sharpness 
graphs, concluded that exposures 
may reduced by: using source- 
film distances shorter than commonly 
employed; using high density 
source small geometric size; using 
fast film between flourescent (salt) in- 
tensifying screens, with lead filters; 
increasing the development time; and 
exposing (with salt screens) low 
temperature. The effect these factors 
and the limitations their use are 
indicated with reference their effects 
unsharpness due film and screen 
combination, geometric, scatter 
factors. The results are illustrated 
curves relating sensitivity and technique 
various metals radiographic 
7709 


Experiences with Ultrasonic Testing 
Welds. Stahl und Eisen, 
73, No. 279-283 (1953). 

Ultrasonic testing procedure. Applica- 
tion angular probe heads; single vs. 
twin-transducer reflection methods. Detec- 
tion cracks, porosity, and nonmetallic 
inclusions welds deep; and 
correlation results with radiography 
and gamma rays). Results obtained 
with twin-transducer method welded 
steel specimens various thicknesses and 
compositions. Evaluation ultrasonic rec- 
ords observing the shape the defect 
echo and determining the intensity ratio 
defect echo terminal echo. Advan- 
tages ultrasonic testing over other test 
methods, for plate thicknesses over 
inch: Lower investment cost; lower 
operating cost; smaller space requirement, 
and lower labor cost. (Translation avail- 
able: Henry Brutcher, Box 157, 
Altadena, California.) 7773 


Radiographic Examination Welds. 
Complete Assessment Defects 
Terms Tensile and Fatigue Strength. 
(In Italian). Oscar AND ANTONIO 
Erra. Metallurgia italiana, 45, No. 273- 
283 (1953) August. 

Tables, diagrams, graphs, photographs. 
7788 


CHARACTERISTIC 
CORROSION PHENOMENA 


3.2 Forms 


3.2.2, 6.2.5, 3.5.9 


Embrittlement Austenitic Chrome- 
Nickel Steels High Temperatures. 
No. 7-8, 257-263 (1953). 

Comprehensive investigation the var- 
ious embrittlement phenomena austenitic 
chromium-nickel steels the temperature 
range 570-1830°F. obtain quantitative 
data the types embrittlement. Em- 
brittlement high temperatures 
vealed notched-bar impact tests and 


ENGINEERS Vol. 


bend tests. Data composition, structure 
and thermomagnetic behavior 
containing 0.02, 0.04, 0.10 and 0.35% car. 
bon, 12-27% chromium, 8-20% nickel, 
part also niobium, titanium, and 
Particulars 
magnetic behavior steels showing 
transformations, respectively, differing 
magnitude. Impact values room 
temperature after heating for hrs, 
570-1830° preceded water quench 
from 2010° (Translation available: 
Henry Brutcher, Box 157, 
dena, California.) 


Intercrystalline Brittleness (of 

25, 497-498 (1953). 

comprehensive investigation 
intercrystalline failure brass various 
media, especially sea-water, yed in- 
tercrystalline failure air was 
tained tensile stress. This was ob- 
One possible explanation the 
crystal boundaries, could 
crystalline weaknesses the alloy 
and could accentuate that already present 
the aluminum brasses, all the 
alloys were made 
metallographic examination has been 
the grain boundaries any the al- 
loys. The presence 
scopic intercrystalline films brittle 
7689 


3.2.2, 6.3.6 


Theoretical and Study 
Some Phenomena Dezincification 
Brasses, Part Types Corrosion 
Brasses—Dezincification: Causes and 
Theories. (In Italian). 
Metallurgia Italiana, 45, No. 12, 449-456 
(1953) December. 


Investigation the various types 
corrosion encountered copper al- 
loys, exact definition the aspect the 
dezincification corrosion, 
the apparent course the phenomenon: 
parts the piece brass result enriched 
with copper, if, particular phenom- 
ena, preferential solution were take 
place the 

Report the conclusions 
carried out various researchers, through 
which are highlighted the defects 
different theories, reaching the most prob- 
able and the most confirmed, 
the phenomenon the dezincification 
not ascribed the zinc, the 
action the copper, which 
gether with the zinc, may 
some parts according elec- 
trochemical laws. The phenomenon. see! 
the most recent theory, and 
commented its phases and 


. 
_anelectrochemical 


The Scaling Alloys. (In rman). 
(1953) August. 

survey the literature 
ences). Homogeneous scales; trophic 
oxidation due molybdenum trio» 
time-law increase thickness; 
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ANOTHER WAY pays specify coatings formulated with BAKELITE Resins 


lew protection 
steam, 


This the receiving dock The Borden 
Company milk plant Wellsboro, Pa. 
See the metal and masonry surfaces 
shown the upper photo. Unsightly 
peeling and blisters testify the need 
for coating performance superior 
that the ordinary paints that failed. 
weather extremes enough, 
lactic acid and live steam add the 
maintenance problem here. 

why coating based tough 
BAKELITE Vinyl Resins was specified 
and sprayed on. seals the porous 
masonry surfaces, even bridging scars 
and Properly applied, experience 
shows that coatings based BAKELITE 


Resins give years longer resistance 
moisture, corrosive atmosphere, acids, 
alkalies, and other destructive agents. 

Whatever your coating problem— 
buildings, equipment, products—rely 
formulators coatings based 
Brand Resins. For names 
suppliers, and free copy our book- 
let, “BAKELITE Resin Coatings for In- 
dustry,” write Dept. BB-69. 

Formulators better coatings rely 
for “one-source service”... 
longer years experience, greater facil- 
ities and greater variety resins for un- 
biased recommendation and selection. 


New coating formulated from BAKELITE Vinyl 
Resins by Better Finishes and Coatings Inc., 
Newark, N. J., and applied by Protective Prod- 
ucts Co., E. Syracuse, N. Y. 


BAKELITE 


BRAND 
Phenolic, Epoxy, Styrene 


RESINS for COATINGS 


BAKELITE COMPANY, Division Union Carbide and Carbon Corporation East 42nd Street, New York 17, 
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geneous scales; formation double oxides. 
Contents are mostly covered, greater 
detail, the book, “The Oxidation 
Hopkins. (See Card No. 6347, classified 
16). 7764 


32.3, 35.9 

Electron-Microscope Investigations 
the Oxidation Process Metals. 
German). GERHARD PFEFFERKORN. Natur- 
40, 551-552 (1953) No- 
vember. 

The oxidation tarnishing metals 


bridge cable ends 
concrete protected 


these bridge cable 
ends were protected 
cathodically 


This shows just one the jobs have done 
steel imbedded concrete. you have 
similar problem can help you. 


will glad discuss your cathodic 
protection problems with you—without obli- 
gation, course! 


Call, Wire Write Now! 


1506 ZORA ST. Houston 24, Texas VA 7522 
ENGINEERING MATERIALS 


CORROSION 


Cathodic Protection 


CORROSION SERVICE LIMITED 


elevated temperatures begins with the for- 
mation thin oxide layers which grow 
thicker the reaction continues. When 
examined under electron microscope, 
the oxide films appear densely covered 
with fine needles, interspersed occasionally 
with thin leaflets. Fine needles begin 
grow from the surface shortly after the 
first tarnish color appears. continued 
oxidation, more fine needles form and, 
simultaneously, the older ones grow thicker 
and longer. The hot needles adhere 
each other where they meet and oxide 
layers are deposited around the point 
contact. Finally all the needles grow to- 
gether their bases, resulting com- 
pact oxide layer which continues grow 
thickness. The original needles formed 
higher temperatures are less numerous 
but thicker than those formed lower 
temperatures. Melting processes start far 
below the melting point the oxide. 
Because the needles continue grow 
the top, metal ions oxide molecules 
must transported there from the in- 
terior along the surface. The average 
thickness the needles corresponds 
the dimensions the ideal crystal lattice 
occurring all crystallization processes. 
The needle structure does, however, seem 
acquire and incorporate certain defects 
during its growth. these weak points 
the needles are easily broken the elec- 
tron stream. 


These experiments also showed that some 
metal oxides, designated ‘pore-free’, 
have loose external layer the form 
needle forest. This layer can participate 
significantly the oxidation be- 
cause the increased surface area greatly 
facilitates the chemisorption oxygen.— 
PDA. 7828 


3.2.3, 6.3.6 


Electron-Diffraction Studies Oxide 
Films Formed Metals and Alloys. 
II, Selective Oxidation (Copper) Al- 
loys. (In English). Goro 
Phys. Soc. Japan, No. 113-118 
(1953) Jan./Feb.; Cf. ibid, 330 (1949). 

The surface oxidation copper alloys 
containing respectively 0.3% beryllium, 
0.5% aluminum, 0.1% magnesium, 
manganese, and nickel, and iron 
alloy containing 13% aluminum, was studied 
electron diffraction 300°-900°C. and 
air pressures ranging from 760 


DIRECTORY 


Coatings and Linings 


Vol. 


mm.Hg. Selective oxidation the baser 
component the alloys occurs generally 
sufficient reduced pressure and high 
peratures, even the case those alloys 
which showed such effect 
work done the open air [Sci. Papers 
Inst. Phys. Research Tokyo, 
29, 167 the case 
minum alloy, the surface the alloy be. 
comes covered with film 
which, provided that the subsequent 
tion sufficiently drastic, followed 
the production Fe:Os, according 
the pressure. Protection the film 
against subsequent corrosion de- 
pends the conditions formation 
the film. High secondary-electron emission 
from the copper-beryllium alloy 
oxidation product, produced 
stant 8.23 A., was produced the 
7719 


3.2.3, 6.3.13, 3.8.4 


High Pressure Oxidation Metals, 
Technical Report No. Tantalum 
Comm. Publ., (NP-4998), 
1953, pp. 

The temperature and pressure 
ence the reaction tantalum oxygen 
were investigated from 500 
pressures from mm. 600 psi total 
oxygen pressure. Tantalum was found 
oxidize linearly under the above condi- 
tions. Three distinct regions tempera- 
ture dependence were found with different 
energies activation. From 500 600°C. 
the rate oxidation was 
found essentially independent the 
oxygen pressure the 
gated. From 600 800°C. the oxidation 
rate increases rapidly with increase 
pressure. The dependence the oxida- 
tion rate the bulk concentration may 
expressed where the spe- 
cific rate constant and 


where the equilibrium constant for 
the adsorption oxygen 


NSA. 7805 


3.2.3, 6.4.2, 5.4.2 


Structure the Oxide Formed the 
Doklady Akad. Nauk 
91, No. 89-91 (1953) July 
Chem. Abstracts, 48, No. (1954) 
Jan. 10. 

The oxide layer aluminum surfaces 
appears consist nearly monatomic 


major 


Electric 
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fine job 
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Complete Service Corrosion Engineering, 
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Resistivity and Electrolysis Surveys. 
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layer oxygen held relatively weak 
attraction existing between aluminum and 
oxygen atoms, which electrons 
atoms aluminum are transferred the 
shell adsorbed oxygen atoms after 
dissociation the oxygen molecule. Thus 
two-dimensional which does not give 
diffraction patterns X-ray 
microscopic methods. the 
curs elevated temperature, the 
electrons aluminum also and 
form crystalline such 
aluminum droplets which consist 
examination; heating air con- 
verts these particles completely 
mite) heating 480°C. yield the 
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Carries deio 
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process 
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dreamed cutting piping 
costs half, listen this: 

piping installation, General 

Appliance Park changed 
planning and used pipe made 

job much lower cost. 


This corrosion resistant Geon pipe 
deionized water 300 psi 
lines 2”, Fittings are made from 
Geon, too, new injection mold- 
process that provides appreciably 
strength and dimensional 


Geon vinyl piping costs much 


Another new development using 
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less, and many cases proves more 
serviceable than high grade steel and 
alloys. light weight, saves 
money installation and change- 
overs. resists acids, alkalis, oil 
and has exceptionally high 
impact strength. 


Geon polyvinyl materials make 
possible many economies and 
improvements, point the way in- 
creased sales and profits. Geon mate- 
rials are available many forms for 
flooring, sponge, wire and cable in- 
sulation, and host others. find 


raw 


Goodrich Chemical Company does not make this pipe. supply only the Geon resin. 


come true with Geon Rigid Vinyl! 


how Geon can fit into your future, 
please write Dept. BE-1, Goodrich 
Chemical Company, Rose Building, 
Cleveland 15, Ohio. Cable address: 
Goodchemco. Canada: Kitchener, 
Ontario. 


GEON RESINS GOOD-RITE ideal team make products easier, better and more saleable. 
materials HYCAR American rubber and latex GOOD-RITE chemicals and plasticizers HARMON colors 


33a 


with crystal particles about 20A. Ab- 
sorption vapor this oxide (1) 
and the so-called medicinal powder 
(II) (oxidation product finely pow- 
dered aluminum under isothermal condi- 
tions room temperature) was examined. 
rapidly saturated, whereas prepared 
480°C. takes 21% and prepared 
500°C. takes 18% prepared 
800°C. takes but 10% This can 
explained reduced amount free 
surface the specimens made higher 
temperature. The low level H:O ab- 
sorption explained the struc- 
ture the oxide layer its surface. 
immersed undergoes change, but 
bayerite the reaction sequence 
7699 


3.5 Physical and Mechanical 
Effects 


The Behaviour Metals Under Dy- 
namic Loading. Metal Prog- 
ress, 64, No. 67-73 (1953) Nov. 

Condensed version the 1953 Campbell 
Memorial Lecture the American Society 
Metals. Discussion limited the man- 
ner which metals respond stresses im- 
posed short period. After historical 
note, considers dynamic stress-strain rela- 
tions, other tension-impact properties (in- 
cluding table static and dynamic tensile 
properties steel, copper, aluminum, 
Duralumin and Dow magnesium-alloy), 
delay plastic strain, pre-yield micro 
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strain, mechanism delay time (in which 
the mechanism the yield point low- 
carbon steel discussed terms dislo- 


cations).—BNF. 7744 


Investigation the Statistical Nature 
AND MEHL. Nat’l. Advisory Comm. 
Aeronaut., Tech. Note 3019, Step., 1953, 
pp. 

Utilizing statistical methods, study was 
made the scatter found with 2S, 24S and 
75S aluminum alloys, also with steel hav- 
ing one case coarse pearlite structure 
and the other coarse spheroidised struc- 
ture with the same tensile strength—BNF. 

7740 


3.5.3 

How Metals Wear. 
Journal, 61, No. 23-25 (1953). 

Wear can produced by: cutting 
(similar the action file soft 
metal), abrasion (action dust em- 
bedded soft metal), welding due 
pressure and heat generated friction, 
corrosion, and fatigue. Non-metallic coat- 
ings help prevent Corrosion prod- 
ucts often act abrasives and accelerate 
wear, Chromium-plating improves the wear- 
resistance because increase hardness 
7748 


Effect Low-Temperature Stress-Re- 
lieving Stress Corrosion Cracking. 
Linde Air Prods. Co. 
Paper before AWS, 34th Nat. Fall 
Cleveland, October 19-23, 1953. Welding J., 
Res. Supplement, 33, No. 
(1954) April. 


Stress-corrosion cracking was produced 


some steels the as-welded condition 
exposure certain nitrate solutions 
proper conditions temperature and 
Severity stress-corrosion cracking jp. 
creased the carbon content 
both rimmed and killed steels were suscepti. 
ble. Controlled low-temperature 
lieving was effective reducing the 
tibility welded plates 
cracking. Steel plates 
tained from 0.11-0.52 nickel. Tables, photo. 


3.6 Electrochemical Effects 
3.6.8 

Some Stepping Stones the Path 
the True Explanation the Mechanism 
Nat. Bur. Standards No, 
524, 227-240, disc. 240-241 (1953) 

The development work pclarization 
and overvoltage reviewed. sults ob- 
tained with refined equipment for hydrogen 
overvoltage for number and 
current densities are listed. The and 
overvoltage values and decay curves under 
various conditions current quan- 
tity current passed, agitation, 
with hydrogen nitrogen, test- 
ing, &c., are discussed. 


The Protection Buried and 
Pipes Against Stray Currents Means 
Insulating Layers. (In 
AND WILHELM GLANDER. 
44, No. 97-101 (1953). 

The origin stray currents their 
effect the corrosion buried metals 
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Where liquids get hot and corrosive, pays consider all 
the facts about Haveg piping systems. Haveg has all the 
major ingredients for good chemical piping. Strength. Dura- 
bility. Light weight. Outstanding resistance corrosion 
and thermal shock. 


withstands rapid temperature changes and enables you 
into high range process temperatures with com- 
plete safety and proven history reliable performance. 
Haveg piping resists corrosion practically all acids (ex- 
cept oxidizing acids) and lasts for years without repairs 


Haveg piping molded diameters and comes 
10’. can cut and fitted the job new 
Haveg tool makes this even simpler—ask your Haveg en- 
for details). For handling.corrosive gases fumes, 


CHICAGO 11, Delaware 7-6088 
36, Sycamore 2600 CLEVELAND 20, Washington 1-8700 
HOUSTON Jackson 6840 
ANGE SEATTLE Hemlock 1351 


LOUIS Mission 5-1223 WESTFIELD, J., Westfield 2-7383 


Kenwood 1-1785 
14, Mutual 1105 


AVEG EQUIPMENT 


typical large installation Haveg pipe, valves and fittings showing simple method 
support required. Haveg pipe unaffected thermal shock, seldom requires insulation. 
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INSTALLED 


PUMPS 


These Haveg parts are used pumps for hot 
(104°F.) 30% Hydrochloric Typical record: 
months without replacing single part. Many 
users report even longer life. 


Escape potential valve troubles buying Haveg 
y-valves and diaphragm valves which are smooth- 
molded, exactingly machined, tested the Haveg 
factory. Haveg works with you special designs! 


Processing Corrosion has been Controlled! 


Haveg duct made cylindrical rectangular shape with 
lighter walls. Fume hoods, bifurcators, fan housings, fit- 
tings, all are made from Haveg and give complete contain- 
ment and control corrosives. 


long story telling all about Haveg, the moldable, 
thermosetting plastic material made acid-digested asbes- 
tos and synthetic resins. Haveg both material and 
service comes from America’s first molders 
corrosion-resistant plastic equipment. can big 
200’ stack, small miniature pump part. Call the 
experienced sales engineer listed. Write for the 64-page 
illustrated Bulletin F-6 which contains size and chemical 
resistance charts, design specifications. Remember, Haveg 
logical, proven answer your design problems 
handling hot, corrosive liquids; fact, all equipment 
that must control processing corrosion. 


HAVEG CORPORATION 
DELAWARE 
FACTORY: WILMINGTON DEL. Wilmington 3-8884 


A SUBSIDIARY CF CONTINENTAL-DIAMOND FIBRE CO. 
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4 
4 
4 


100 


discussed. Various precautions are taken 
practice, e.g. avoidance reduction 
stray currents the source, “electrical 
drainage”, and cathodic protection. Protec- 
tion the cables and pipes with insulat- 
ing layer has the advantage that investi- 
gation the system buried cables and 
pipes required. The mechanical, chemical, 
and physical requirements insulating ma- 
terials are discussed; bituminous materials 
are not adequate after storage moist con- 
ditions, but satisfactory results have been 
obtained the repeated dipping different 
based tar, which not specified. in- 


7717 


3.7 Metallurgical Effects 


High Purity Metals. May- 
KUTH. Product Eng., 24, No. 11, 186-190 
(1953) Nov. 

Minor impurities often control and occa- 
sionally obscure the true properties 
metals. The properties and uses high 
purity zinc, aluminum, iron molybdenum, 
chromium, titanium and zirconium are given. 
Pure metal exhibits maximum electrical 
conductivity, magnetic permeability, corro- 
sion resistance and ductility along with min- 
imum yield and tensile strength. Contam- 
inating elements increase the strength but 
generally the expense other properties. 
Dissolved impurities tend exert more 
potent effect than those which show 
solubility. this respect non-metallic ele- 
ments such carbon, boron, oxygen and 
nitrogen are more difficult eliminate and 
have greater effect properties than 
dissolved metallic 7787 
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Resistance Welding Coated Steels— 
Brit. Welding J., No. 233-237 (1954) 
May. 

review the published information 
the resistance welding steels with 
surfaces protected metallic coatings. Cad- 
mium-plated steel, lead and terne plate, tin 
and tin-alloy plated steel, aluminum-clad 
steel, zinc-coated steel, and copper-plated 
steel are considered. Information mainly 
spot welding. Tables spot welding 
data for the various coated steels are pre- 


sented. references.—INCO. 7743 


Stabilizing Austenitic Chrome-Nickel 
Weld Metal Against Intergranular Cor- 
rosion. CAMPBELL. Arcos Cor- 
poration, Philadelphia. Welding (N.Y.), 
32, 577s-584s (1953) Dec. 

Chromium and titanium additions 18% 
chromium-8% nickel weld metal, for pro- 
tection against intergranular attack, are 
satisfactory substitutes for the usual addi- 
tion columbium, which short supply. 
22% nickel electrode 
composition proposed for field testing 
substitute for the standard Type 347 elec- 
trode for applications requiring resistance 
intergranular corrosion. Screening tests, 
which all-weld metal specimens the as- 
welded state and several heat-treated 
states were subjected accelerated corro- 
sion tests boiling 65% nitric acid and 
showed low corrosion rates for 
sition both the as-deposited condition and 
also after the four conventional heat treat- 
ments, including sensitization 1200°F. for 
hour. The room-temperature tension 
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ENGINEERS Vol. March, 
properties were superior the highest 
specifications. Tensile strengths increase; 
with alloy content whether as-welded 4.6 Wate 
heat-treated. All the compositions ey. 
hibited good ductility under all conditions 

studied. Vanadium was unsatisfactory 
stabilizing Titanium was less 


ment. 
rosion). 


125 (1953) 


fective than chromium.—PDA, 


3.7.3, 5.3.4, 3.5.8 


Fatigue Tests Steel Specimens Pre. 
AND Gen. Elec. Paper pipes, 
May 4-7, 1954. Welding Re. ate any 
Suppl., 33, No. (1954) 

Effect several surface 4.6.6, 7.2 

procedures the fatigue resistance 


shafts was determined. The 
ing method least damaging, with grooving 
and roughening next. Electrode 
and metallic spray bonding are less desirable 
from the standpoint strength reduction 
parts which are subject 
stresses. Rough threading slight 
improvement fatigue strength, grooy- 
ing and roughening provides consist- 
ent and higher deposit bond Shot 
peening more effective than rging the 
radii the ends the preparation under- 
cut method for improving fatigu 
resistance metallizing The 
base material investigated was 
chromium-molybdenum steel bar, 
heat-treated, and 


Measurement the Variation the 
Free Energy Metal (Copper) 
ing Cold Working. 
rend., 237, No. 488-489 (1953) 

working was 
studying the electromotive force cell 
the type: Annealed metal/solution 
salt this metal/cold-worked metal, using 
high-purity copper. Certain precautions were 
necessary ensure reproducible conditions 
for the experiments. Taylor and 
Roy. Soc., (A), 143, 307 
gave values the order 
for cold-worked metal; but the more 
experiments Eugéne [Compt. rend., 236, 
2071 (1953)] gave much lower values, 
the order 0.01 cal./g. The results the 
present experiments, although 
variable, gave value for the 
which corresponds 0.4 cal./g.-atom 
0.007 cal./g., good agreement with 


3.7.4. 

tries, 28, No. 338, 377-391 (1953) Oct. 

Discussion primary, continuous 
discontinuous (or secondary) grain 


New 
(1953) 
Factors af 
iron pipe 
were 
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6.2.2, 
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—BNF. 
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3.7.4, 6.2.1 
Influence Internal Grain 


93, No. 1021-1023 (1953) 
ture investigating diffusion 
alloys where there are tion the 
mations. Graph. Six references BTR danger 
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CORROSIVE ENVIRONMENTS 
4.6 Water and Steam 


5.10 

Perspectives: Design and Develop- 
ment. (Gadgets Alleged Prevent Cor- 
rosion). Product Eng., 24, No. 11, 123, 
125 (1953) Nov. 

various gadgets alleged 
pipes, are sold large scale 
ate anv known scientific manner.— 


BNF, 7820 


7.2 

New Env. Water Works Assoc., 67, 38-73 
(1953) March. 

Factors affecting the corrosion cast- 


iron pipe and the life coal-tar coatings 
were Unprotected cast-iron pipe 
corrodes most domestic natural water 
supplies not the extent materi- 
ally strength such noted 
with wrought-iron and steel pipe. The 
chief the increase friction 
loss Calcium carbon- 
the only known permanent natural 
coating iron pipe. can, however, 
only when the water 
saturated slightly super- 
saturated with calcium carbonate. Unfil- 
Lake Michigan water does have 
just the right for such ideal carbon- 
ate balance; uncoated cast-iron pipes 
carrying unfiltered Lake Michigan water 
have 70-100 yr. Chemical treat- 


filtration Great Lakes wa- 
restoring the original 


ment anc 
ter, witl 


pH, does, however, increase its corro- 
siveness the extent that the calcium- 
carbonate coating dissolved. Hot-dip 


coal-tar coatings cast-iron piping ex- 


posed raw Lake Michigan water gen- 
erally are blistered and disintegrated but 
are still giving good protection after 
years. Portland cement mortar 


promise being much more dura- 
ble than coal tar for lining cast-iron 
7685 


6.2.2, 1.4, 2.2.7 


Behaviour Cast Iron Sea Water. 
Annotated Bibliography. British Cast 
Research Association. Bull. Brit. 
Cast Iron Res. Assoc., 12, No. 8-14 
(1953) July. 

references are given un- 
and nine under test proce- 

dures, with abstracts varying lengths. 
7638 


4.7 Molten Metals 


Dynamic Corrosion Steel Liquid 
Atomic Energy Comm., MTA-12, 
Jan. 1953, pp. 

containing molten bismuth 
indicated with the use about 100 
titanium plus 350 ppm magnesium 
additives, Penetration rates below 
can attained these operat- 
Will reduce the corrosion rate “500” 
100 mils/yr. 1290°F, but 


not considered satisfactory solu- 
the corrosion problem due the 
chipping eroding the oxide 
correlation between chromium 
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Rod 


with 


Sucker rods, old new, get positive protection 
against corrosion when treated with COREXIT. 


Inside the casing—inside the tubing and the 
sucker rod, COREXIT builds lasting film, loosens 
scale, and prevents further corrosion. 


COREXIT also checks hydrogen embrittlement, 
frequent cause sucker rod breakage. 


Get all the facts COREXIT and its money-saving 


advantages your job. 


For complete details COREXIT, 
write 


SALES TECHNICAL SERVICE DIVISION 
HUMBLE OIL REFINING CO. 


HUMBLE OIL REFINING CO. 
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content (steels with 12% chro- 
mium were tested) and penetration rates 
was noted. Tables, photomicrographs, 
and references.—INCO. 7735 
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5.2 Cathodic Protection 


Scope and Development Cathodic 
Corrosion Prevention Control; 
165; 221-223 (1954) March, April, May 
June. 

Development cathodic protection 
and its principles are reviewed. Prelimi- 
nary surveys soil resistivity and 
existing structures, including metal-elec- 
trolye potential measurements, current 
flow, and coatings and protective current 
requirements are Various ca- 
thodic protection applications include 
pipelines, tank bottoms, gas holders, and 
ships. Cathodic protection equipment, 
including instruments, electric supply 
equipment, and anodes are described. 
Economic advantages are also covered. 


Graphs and 7614 


Petroleum Engr., 26, D-56— 
D-66 (1954) May. 

Detailed report showing test data and 
economic advantage rectifiers over 
anodes high resistivity soil. Remote 
electrode method measuring potential 
used and change 0.3 volt taken 
criteria protection. 7609 
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5.2.1 

Cathodic Protection Steel and Iron 
Against Corrosion. (In German). 
Stahl Eisen, 73, No. 15, 
971-974 (1953) July 16. 

The conditions for effective cathodic 
protection, and methods estimating 
the required protective current, are dis- 
cussed. The most important factors are 
the difference potential between the 
anode and cathode, the surface condi- 
tion the component protected, 
and the electrical conductivity the 
electrolyte. external current ap- 
plied, iron steel scrap graphite will 
serve anodes; for galvanic anodes, 
only zinc, magnesium, aluminum, and 
their alloys are practical importance. 
The required protective current, the 
rate consumption galvanic anodes, 
may decrease with time, protective 
layers formed the cathodic areas in- 
crease its contact resistance with the 
electrolyte. Thus the effective and eco- 
nomic protection any particular in- 


stallation requires considerable thought: 


development work.— 
7755 


Systematic Approach Corrosion 
Gas J., 52, No. 26, 116-118 (1953) No- 
vember 

The author asks ten questions and 
discusses the answers each question, 
and these questions are faced the 
proper order, systematic solution can 
found given cases with minimum 
effort. The ten questions answered 
the article are: the structure sub- 
ject corrosion?; the corrosion 
serious enough constitute problem?; 


The Model E-4 Detector portable 
instrument designed for all-purpose work 
and adaptable both large and 
small pipe. features direct current, 
high potential output, accurate bell sig- 
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Type Material 


nal alarm, and adaptable both the 


full circle and half circle electrodes. 


adjustable from 2500 20,000 volts 
and offers shock proof, non- 
destructible type case. 


Write today for prices and complete detailed information. 
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Can cathodic protection help?; Wha 
steps are necessary advisable 
junction with cathodic 
How much current 
Which system cathodic protection 
the better?; How shall the drainage 
points distributed over 
ture?; What size anodes 
used, and for what life should they 
adjusted?; What installation features 
are desirable?; 10. What the recom. 
mended inspection and maintenance 
gram? The discussion this article 
structures metal which pipe lines 
form prime example. 7793 


Watch that Arc! It’s Hazard 
Cathodic Protection Cables. 
Parker. Oil Gas J., 52, 97, 119 (1953) 
Sept. 

line carrying current. instal- 
lation temporary bond any 
can opened location free from 
dangerous vapors. Diagrams.— 

7795 


Cathodic Protection with Zinc 
Brochure, June, 1953, pp. 
the American Zinc Institute 
42nd Street, New York 17, 

Merits, zinc anodes with 


Anodes, 
iblished 
East 
York. 


including distribution piping, 
sion pipes, heat exchangers and 
ers. Practical details, and 


7 


ment the report entitled “Zinc asa 
Galvanic Anode.” 7662 


Cathodic Protection and Magnesium 
Anodes: Application Pumps. (In 
Industries, 28, No. 335/336, 319-322 (1953) 
July-August. 

The location magnesium anodes 
with view affording system 
protection under-water pumps 
having either vertical 
shafts, discussed. The complete pro- 
tection the elements pump, hav- 
ing vertical axis, immersed 
bacterial water for period two years 
required magnesium anodes weighing 
0.400 kg. and anode weighing 
the use steel special alloys would 
have produced result times 
7796 


How Select Size Rectifier Cable. 


Oil Gas J., 52, No. 24, 161 
(1953) October 
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No. 987-995, disc. 995-996 


(abridged) Metal Ind., 83, No. 
344 (1953). 


Results comparative crack- 
free chromium deposits 
chromium plate are Details 
are given the improvement 
sion-resistance obtained with 
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Sections this recently completed 462-mile products line the 
Oklahoma-Mississippi Products Line, Inc., running through Arkansas 
from Duncan, Okla., are corrosion-protected Transhield. 


Johns-Manville TRANSHIEL 


D 


103 


ASBESTOS 
PIPE LINE FELT 


goes fast, restricts soil stress, cuts maintenance 


Transhield Asbestos Pipe Line Felt 
meets the need for felt that eco- 
nomical yet effective all ordinary 
soil conditions. 


Designed for easy, high-speed ap- 
modern machine 
methods, Transhield strong, light 
weight, and highly tear-résistant. 
Longer length rolls increase appli- 
speeds since fewer stops re- 
rolls are required. Transhield’s 


JO! SS-MANVILLE 


highly desirable characteristics are at- 
tained through innovation felt 
construction. consists light- 
weight coal-tar saturated asbestos felt, 
reinforced with continuous glass 


Because Transhield continuous 
membrane between the pipe line 
enamel and the soil, works effective- 
toward preserving continuous 
protective film enamel the pipe. 


guards the enamel during construc- 
tion and, after installation, reduces 
the cold flow the enamel, acting 
surface barrier restrict soil stress. 


For further information about 
Transhield, write Johns-Manville, 
Box 60, New York 16, New York; 
Canada, 565 Lakeshore Road East, 
Port Credit, Ontario. 


PRODUCTS FOR 
LINE PROTECTION 
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FLUOROFLEX®-T hose 
assemblies provide the ad- 
vantages Teflon flex- 
ible hose form. More and 
more problems are being 
solved this unique “flex- 
ible piping” which offers 
you: 


chemically inert, non- 
swelling, non-aging 
Fluoroflex-T (Teflon 
Compound 1001) tube 
suitable for all fluid use. 


Vibration absorbency 
and that stay 
from —100°F +450°F. 


Corrosion resistant 304 
stainless steel braid that 
reinforces for 1000 
psi operation. 


Ease handling with 
lightweight, space saving 
construction. 


Leakproof, 304 stainless 
fittings tightly swaged 
armor and tube 
prevent “blowout.” 


Write for Bulletin FH-1 


The right grade TEFLON meet 
your chemical and mechanical needs 


vious plate from baths 
regulating, high-speed type. 
improved resistance thermal stress 
there are indications 
tests that these deposits have 
over ordinary plate with respect 
ness, levelling action, 
withstand externally applied 


5.3.2 


Comparison the Fields Appli- 
cation Electrolytic and Hot Dipped 
Industries, 28, No. 332, 175-183 
(1953). 

Methods manufacturing tinplate 
the electrolytic (E) (D), 
processes are reviewed, and the pros and 
cons the respective products are com- 
pared. The principal disadvantage the 
finished plate, either case, pres- 
ence pores. The significance poros- 
ity and troubles associated are 
discussed; the thickness tin 
D-type plate 2-5 times mutch 
more marked orientated-grain character- 
istics than plate; nevertheless, there 
does not appear any reason for 
preferring E-type plate for subjection 
drawing and cutting operations. Good- 
quality plate ideal for 
soldering defects occur with types 
plate; the steel base cases 
the cause the trouble, and associ- 
ated with the subjection the steel 
normalization. The same types lacquers 
are used for both types tinplate; ad- 
herence satisfactory both cases. 
too early yet express 
for any special type plate relation 
its mode preparation, whether 
tinned acid alkaline bath, the 
method polishing, whether passivation 
achieved chromic acid sodium 
dichromate, Lacquering does not con- 
stitute good remedy against corrosion; 
lacquered tinplate containers contact 
with corrosion products are liable per- 
necessary therefore that 
the thickness tin coating used 
plate coming contact with corrosive 
products should have thickness 1.64, 
compared with customary thicknesses 
with 1.2 coatings. small amount 
the 1.6 product available 
but, now, plant not 
available for its manufacture eco- 
nomic speed. Differences between one 
lot plate and another are due prin- 
cipally differences, both chemical and 
physical, the nature the steel sur- 
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“Non-porous grade” Fluoro- 
flex-T —available rods, 
tubes, sheets and fabricated 
parts—gives you the fine 
quality Teflon products you 


faces upon which the tin deposited. allow 
Preservation and the total tin 

available seem related; this ap- 
plate. Prices are quoted 


need for such uses nozzles, that the cost plate 88% that items. 
plates, but this figure must not 


seals, bearings, anti-adhesive 
surfacing “Mechanical grade” considered either constant de! 

properties and improved re- 5.3.2, 2.3.7 


the DuPont registered trademark for its tetrafluoroethy- May 
lene resin. the Resistoflex registered trademark for oropl 
products from fluorocarbon resins. The Preece test for galvanize: 
ings measuring the time taken 


RESISTOFI the zinc coating copper solu- items 
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tion investigated. The test 
rate for determining coating 
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How corrosion 
controlled 


making famous 
Chlorinated Organic 


When Pittsburgh Coke Chemical 
Company embarked the manufac- 
ture the herbicide 2,4-D some years 
ago, they were confronted some 
formidable corrosion and contamina- 
tion problems. 


Making 2,4-D calls for the chlorina- 
tion phenol dichlorophenol, then 
reacting this with monochloracetic acid 


form the acid. 


Small amounts hydrochloric acid 
form during chlorination, 
gether with unreacted chlorine, con- 
stitute corrosion thread which per- 
sists through the distillation stage. And 
beyond the fractionation stage, even 
small amounts corrosion products, 
allowed form, will affect color 
and purity. 

When operations were still the pilot plant, trouble 
was experienced with corrosion certain equipment 
items. Inco’s Corrosion Engineers were called and cor- 
rosion tests were performed various equipment sites. 
result the tests, nickel pipe and fittings were in- 
stalled the system and eventually the use Nickel and 
Nickel-Clad Steel was extended such important items 
the still, steam coils, fractionating tower, condenser 
and vessels used making and handling di- 
chlorophenol. 


The tank for weighing pure dichlorophenol and such 
the reactor for making 2,4-D well stripping 
colunin, centrifuge and dryer are made another high- 
alloy, Monel. Most the equipment has been 
operation for four years. 


Wall Street 
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Pure 2,4-D separated from 
underchlorinated and over- 
chlorinated product the 
solid Nickel fractionating 
column shown above. All 
the cuts are received 
nickel Nickel-Clad Steel 
product purity. 


purer, drier dichlorophe- 
nol was the result when this 
Nickel still was installed 
Pittsburgh Coke Chemical 
resist corrosion chlo- 
rine and hydrochloric acid. 


you have corrosion contamination problem 
connected with chlorination operation? so, Inco. 
Nickel high-nickel alloy may very well the 
any rate, write Inco’s Corrosion Engineering 
tion, stating your problem detail. They will glad 
advise you without cost obligation. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
New York 


Nickel Alloys 


TRADE make 


INCONEL INCOLOY® NIMONIC® Alloys 
NICKEL LOW CARBON NICKEL DURANICKEL® 


q 
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present use thus restricted testing 
uniformity newly formed coatings 
produced the same process. 

The investigation was intended 
show the varying potentials the indi- 
vidual layers galvanized coating and 
demonstrate their differing rates 
solution. These are given for the various 
phases and shown that 
oxide layers can greatly inhibit attack 
according their thickness and poros- 
ity. Impurities the zinc not appear 
exert much influence. The specimens 
were Armco iron sheets galvanized 
various methods. 7651 


5.3.2, 6.4.2 

How Tough Are Nickel and Chro- 
mium Electroplates for Aluminium? 
Paice, JAMEs AND WILLIAMS 


Product Eng., 24, No. 12, 162-167 (1953) 
Dec. 

means increasing the applica- 
tion scope high strength aluminum 
alloys, electroplating techniques are at- 


tracting considerable attention. Among 


the promising electroplates for aluminum 
are nickel and chromium, hard sur- 


face deposits, they permit the applica- 
tion aluminum alloys where weight 


reduction, without sacrifice strength 
wear resistance, necessary de- 
sign. The value nickel and chromium 
electroplated high strength aluminum 
has been revealed series corro- 
sion and mechanical strength studies 
conducted the Navy Bureau 
Aeronautics. The electroplated specimens 
for which mechanical strength properties 
were obtained were both unexposed and 


New RUBEROID PIPELINE SHIELD 


means extra safety extra tough areas 


When laying pipelines through rocky 
areas underwater, give them that extra 
margin safety with Ruberoid Pipeline 
Shield. will mean extra years trouble- 
free performance those extra tough areas. 


(Very Important Pipelines) take 
extra beating mountain cuts and 
river crossings from rock abrasion and 
penetration. The standard covering felt 
and enamel not enough insure long, 
maintenance-free performance. such 
areas, Ruberoid’s new Pipeline Shield 
the made-to-order extra protection that 
pipelines need. 

Pipeline Shield made two three- 
ply premium felt impregnated with bitu- 
men. It’s extra tough and durable with- 
stand extremes abrasion and penetra- 
keep lines operating without 
costly interruptions for repair. 

Pipeline Shield easy apply right 
over the felt outer covering. Available 
widths from 12” 116” 
fit any size pipe. One two man crews 
can quickly install with metal strap- 
ping. Seals (660 per 1000’) are just 
simple install. 


BUTT JOINT LAP JOINT 


Recommended for Additional lap for top 
underwater use. of pipeline available. 


500 FIFTH AVE., NEW YORK 36, 


National Distributor: Day Company, 1973 West Gray St., Houston 19, Texas 
“Serving All 
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exposed corrosive conditions 
spray and atmosphere. general, 
substantial changes ultimate 
and yield strength were exhibited yp. 
exposed nickel and 
specimens about mils plated 
thickness. Heavier deposits, 
with the exception Pinner nickel, dis. 
played reduction ultimate strength 
based plated diameter. sait spray 
and atmospheric exposure tests, the 
chromium 0.2-mil nickel duplex plating 
displayed the most outstanding 
sion resistance. evident that hard 
nickel and chromium for 
aluminum have certain merit, because 
the improved corrosion resistance of- 
fered the nickel plate and 
standing corrosion resistance exhibited 
the duplex 7876 


5.3.3, 2.5 


Electroplated Coatings Nickel and 
Chromium. British Standard 1224 
1953, pp. British 
tion, Park Street, London, 

Revision standard first 
1945, was undertaken 
meet the requirements the 
steel, and coatings have 
been included; attention the 
effect contour. Scope; nitions; 
sampling; finish, 
salt spray testing and heat 
nickel coatings (on steel, copper 
alloys, alloys, aluminum alumi- 
num alloys); finish, thickness heat 
nickel plate stainless 
methods.—BNF. 7676 


5.3.4 


Metallising Non-Metallic Surfaces. 
Product Finishing, No. 11, 74-78 (1953) 
November. 

brief review the five main meth- 
ods present available for applying 
metallic finishes non-metallic surfaces 
such ceramics, glass plastics. 
Some details are also given tlie types 
metallized coatings that may pro- 
duced, together with notes 
applications. Three the de- 
scribed are general use for applying 
zinc such surfaces.—ZDA. 


5.3.4 


Graphical Calculation Metallic Elec- 
trodeposits. (In French). 
Chimie Industrie, 70, No. 208-212 
(1953) August. 

Nomograms for calculating tlie thick- 
ness metal deposited, the tota! current 
required, the voltage, etc., for given 
current density, and 
for all the usual 7654 


5.3.4, 6.4.2, 7.4.2, 3.4.8 
Corrosion Aluminum 
Bath for the Electrodeposition 
1245-1251 (1953) December. Rus 
bath for the electrodepositio: 
cially the presence the 
electrolyte, The effect various 
data are given the effects 
and sulfuric acid, The 
position the electrolytic 
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WE’RE SOLD IMPRESSED CURRENT FOR CATHODIC 
BEST JOB FOR LESS! 


“NATIONAL” 
CATHODIC PROTECTION 
ANODES 
INSTALLED HERE 


LEAKS 


HERE’S WHY YOU SHOULD USE 


NATIONAL GRAPHITE ANODES 


TRADE-MARK 


CHOICE MATERIAL: “National” Anodes are available from stock 
two materials Graphite, which gives maximum life under all 
service conditions; standard graphite, for dependable, long-life, under- 
ground service. 


CHOICE SIZE: Anodes are stocked two standard sizes 
dia. 60” long and dia. 80” long. Other sizes and shapes can 
supplied. 


CHOICE LEADS: Anodes are supplied with choice 
three types cables waterproof, oil-resistant waterproof extra- 
strong waterproof. The standard anode-to-lead connection the best 
available, capable withstanding 400-pound pull and sealed 
against moisture. 


CHOICE SHIPMENT: 60” anodes are shipped crates five, 
pallets seventy-five loose carload lots. The five-piece anode 
crate designed for easy carrying two men. The anodes are fully 
protected sturdy wooden slats, steel-banded, yet are available 
seconds the point use. 


Decide the sure, safe, economical method cathodic protection. 
Then choose Anodes the best job the least 
overall cost. 


Write for Catalog Section 


The term ‘‘ National’’ is a registered trade-mark of Union Carbide and Carbon Corporation 
NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation, 30 East 42nd Street, New York 17, N. Y. 


Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, 
San Francisco ¢ Jn Canada: Union Carbide Canada Limited, Toronto 
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5.3.4, 8.8.5 
Practical Galvanizing. (In French). 


197, 16-18 (1953) June. 

number schemes for preventing 
the molten zinc attacking the bath are 
discussed. Among these are lining with 
graphite cement fondu, spraying with 
aluminum, the use shallow layer 
zinc floating large depth lead 
and installation inner pot. None 
seems perfect, but the authors suggest 
that with careful operation life five 
six years should obtained from 
conventional 7706 


5.3.4, 8.8.5 

Difficult Galvanizing Jobs Done 
Ind. Heating, 20, No. 1702, 1704, 1706, 
1842 (1953) Sept. 

Radiant gas burners can 
close pot walls without flame im- 
pingement. Temperature uniformity 
improved, maintenance costs reduced 
and pot life increased. Furnace used 
for galvanizing sheet metal burial vaults. 
7674 


5.4.5, 2.3.1, 5.9.1, 5.4.6, 1.7.1 

Fifty Years Paint Testing. pp., 
1953. American Society for Testing Ma- 
terials, 1916 Race Street, Philadelphia, 
Pennsylvania. 

This booklet collection reports 


ASTM Committee D-1. The separate 
subdivisions the committee report 


their history and achievements and 
indicate their route future inquiry. 
Topics covered the subcommittees 
are: Drying oils, bituminous emulsions, 
volatile hydrocarbon solvents 
ganic protective coatings, accelerated 
tests, methods chemical analysis 
paint materials, varnish, optical proper- 
ties, resins, exterior exposure testing 
wood, shellac, 
printing inks, flash point, physical prop- 
erties materials, cellulosic coatings 
and related materials, protection iron 
and steel. Some the reports include 
extensive data. 

The last report the protection 
with graphs and tables the committee’s 
experience testing program designed 
evaluate the treatment steel with 
cold phosphate treatments. This work, 
initiated 1937, resulted accumu- 
lation data which indicated that per- 
formance panels with mill scale in- 
tact was good that panels sand- 
blasted before retreatment. Panels wire- 
brushed after rusting gave very short 
paint life under all 

The committee now investigating 
the economic aspects repainting, seek- 
ing determine when repainting will 
point. The subcommittee’s work also 
has been broadened include inves- 
tigation preparation aluminum and 
magnesium surfaces for painting. An- 
other group preparing colored pic- 
tures showing the classification ferrous 
surfaces for painting. 7697 


5.3.4 

Electrodeposition Tin-Zinc Alloys. 
Lewsey. Electroplating, No. 11, 
411-415 (1953) Nov. 

Experience has shown that the process 
electrodepositing alloys re- 
quires rigid and control. 
Other constituents remaining constant, 
caustic content plays far the most 
important part deciding the compo- 
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sition the deposited alloy. With 
concentration 2.5 g./l. and total 
cyanide 27-29 alloys containing 
15-30% zinc are deposited with caustic 
contents ranging from 5.5 g./l. 
rubber-lined vat best and great care 
must taken prevent steam pipes 
other metallic connections from becom- 
ing anodic The anode cur- 
rent density should not less than 
amp./sq. ft. maintain filming the 
aodes.—ZDA. 7745 


5.4 Non-Metallic Coatings and 
Paints 


5.4.5, 6.4.2 

Coating for Aluminum Has Excel- 
lent Adhesion and Corrosion Resistance. 
Materials and Methods, 38, No. 102 
(1953) December. 

The Connecticut Hard Rubber Com- 
pany has developed method whereby 
aluminum can covered with fluoro- 
carbon plastic coating called Kel-F, the 
thickness which ranges from 0.005 in. 
upwards, the optimum being approxi- 
mately 0.010 in. This coating applied 
with such temperature and time com- 
bination its treatment that the physical 
and chemical properties the aluminum 
and the plastic are substantially unchanged. 
The coating, applied from dispersion, 
has pin holes and tightly bonded 
the metal that cannot peeled 
stripped. addition, tests the com- 
pany have shown that lengthy exposure 
highly corrosive agents will not blis- 
ter lift the film. The coated metal can 
bent and deformed without rupturing 
damaging the protective coating, 
which presents obvious manufacturing 
advantages, that sheet aluminum 
may coated first, then drawn 
formed the desired shape. This proc- 
ess adaptable parts all reason- 
able size and shape, and even tubes 
intricate configuration can successfully 
coated, inside Kel-F coated alu- 
minum possesses approximately the same 
corrosion resistance properties glass 
but eliminates the prohibitive breakage 
7837 


5.8 Inhibitors and Passivators 


5.8.3, 4.3.2 

Action Polar Organic Inhibitors 
Acid Dissolution Metals. 
Ind. Eng. Chem., 46, No. 523-527 
(1954) March. 

Discussion function inhibitors 
increasing the true ohmic resistance and 
interfering with the anodic, the ca- 
thodic, both the chemical processes 
given. Theories cathodic inhibition, 
inhibition and general adsorption, ad- 
sorption polar organic inhibitors, and 
applications the mechanism are dis- 
cussed. 7687 


5.8.4, 5.6.1 

Volatile Rust Inhibitors. 
Naval Research Lab. (NRL-4319), 
March 10, 1954, pp. 

Volatile products highly effective 
the inhibition rusting have been found 
wide variety organic amines and 
acids and the reaction products 
amine with acids, the latter being par- 
ticularly effective. Varying degrees 
protection ferrous surfaces can ex- 
pected from suitable members the fol- 
lowing classes compounds: aliphatic 
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aromatic acids; primary, secondary 
and tertiary amines; amine salts 
inorganic acids; amine-organic acid 
plexes with organic acids; hydroxy. 
substituted aromatic acids and acid ap. 
hydrides; miscellaneous compounds 
nitromethane nitropropane, mor. 
pholine, camphor, carbamides, and am. 
monium hydroxide; and any 
compounds which reaction 
any the compounds mentioned the 
series above. The association complexes 
formed amines with weak acids hy. 
drolyze dissociate extensively 
volatile products capable adsorbing 
usually most effective held 
between 7.5 and 8.5 and 
perature that allows adequate 
ing against convective diffusional 
the inhibitor essential. Detrimental 
effects due humidity are 
when these inhibitors are used 
junction with silica Because pos. 
sible corrosive injury the vapor-phase 
rust inhibitor, certain nonferrous 
such cadmium and zinc, require 
cial protection the form plastic 
the rust-inhibitor vapors. Volatile rust 
inhibitors have simplified the packaging, 
storage, and shipment military equip- 
ment and replacement parts 
permitted immediate use the packaged 
items without the 
normally associated with the removal 
oil grease preservatives before placing 
either stored packaged into 
service. Steel surfaces may protected 
from rusting simply wrapping the 
steel part with paper impregnated with 
the inhibitor crystals inhib- 
itor-coated paper liner for cartons 
packages. Because the economy 
and simplicity these compounds 
the techniques their use, they are 
ing wide acceptance military and in- 
dustrial packaging procedures.—NSA. 
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5.8.2, 8.4.3 


Here’s New Solution for Selective 
Absorption Hydrogen Sulfide. 


MILLER AND Fluor Corp, 
Ltd. Paper before Pacific Coast Gas 


Assn., Los Angeles, Feb., 1953. Oil 
J., 51, No. 51, (1953) April 

Results laboratory pilot plant 
work show that methyldiethanolamine 
(MDEA) has appreciable selectivity for 
hydrogen sulfide the presence 
bon dioxide. Commerical-scale test 
which previously used diethanolamine 
showed major evidence corrosion 
after weeks operation, 
corrosion steel the extent 
in. penetration per year occurred the 


3-S aluminum coupons 
slight corrosion. Croloy coupons 
steel. Type 304 stainless showel 
graphs, references.—INCO. 


5.8.2, 8.4.3, 8.9.3 


Metals Corrosion: Inhibitors. Test for 
Presence and Evaluation 


Petroleum Engr., 25, No. 10, 
Sept. 

Method test evaluate inhib- 
iting qualities product 
inhibitors for protection lines 
EL. 
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REG. U.S. PAT. OFF, 


SCOTCHRAP rolls on—on 


— 


Mahwah, 
New Jersey, has all pipes and joints pro- 


with Brand Pipe In- 


sulation Tape. 


REG. U. S. PAT. OFF. 


BRAND 
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What could easier? What could 
cleaner than That’s why 
August Arace Sons, Inc., used 
guard pipeline this giant new tank 
farm Mahwah, And they had 
special problem, too. 

They wanted insulate the bare pipe 
after installation. That way they could 
walk across it, drag materials across 
during construction. 

Afterward, they wrapped the pipe and 
back-filled the low ground depth 
about feet. The job was neatly 
Brand Pipe Insulation Tape. 
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the job! 


You see, tough 
chloride film with pressure- 
sensitive adhesive that sticks tight and 
holds. can applied hand 
machine. conforms smoothly, and 
needs heating activating. “SCOTCH- 
protects pipe above ground from 
weathering, snow, rain and corrosive 
below ground from galvanic and electro- 
lytic action, earth acids, alkalies and oil. 

Order trial supply today! 
and widths. Two thicknesses: 
mils (No. 50) and mils (No. 51). 


PIPE INSULATION 


The term “SCOTCH” and the plaid design are registered trademarks for the more than 300 pressure-sensitive 


a dhesive tapes made in U.S.A. by Minnesota Mining and Mfg. Co., St. Paul 6, Minn.—also makers of ‘“‘“SCOTCH” Brand Magnetic Tape, “‘Underseal” 


Rubberized Coating, ‘“SSCOTCHLITE” Reflective Sheeting, ‘‘Safety-Walk’’ Non-slip Surfacing, Abrasives, Adhesives. Export Sales Office: 
99 Park Avenue, New York 16, N.Y. In Canada: P.O. Box 757, London, Ontario. 


new pipeline 


5.9 Surface Treatment 


5.9.2 

The Stripping Plating Shop Re- 
No. 296 (1953) August. 

General rules applying the choice 
and operation the stripping processes 
are given and problems such layout, 
storage components, cleaning before 
stripping, and control the stripping 
process are discussed Details are 
given the methods commercial use 
for the most common combinations 
metals and alloys. Zinc deposits steel 
are usually removed inhibited hy- 
drochloric acid solution; 
ment caustic soda solution may also 
7758 


5.9.3 

Finishing (London), 
No. 64,, 182, 184, 186-187 (1953). 

Shot-peening described, and its dif- 
ferences from abrasive tumbling are 
explained. addition improving the 
fatigue-resistance both ferrous and 
non-ferrous components, has proved 
value combatnig the stress-corrosion 
cracking some light alloys, for reduc- 
ing eliminating porosity aluminum 
alloy die-castings, and the testing 
the adhesion plated metals, especially 
silver 7782 
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7.7 Electrical-Telephone and 
Radio 


7.7, 3.6.6 

Compression Solves Distribution Con- 
Elec. World, 140, No. 12, 159, 162 (1953) 
September 21. 

The recently developed C-shaped com- 
pression connector with open side 
can applied without cutting conduc- 
tors. maintains adequate contact pres- 
sure ensuring low contact resistance and 
anchors conductors against twisting, vi- 
bration and other stresses. The best 
structural shape this connector 
with relatively heavy wall thickness 
the back the tapering off to- 
wards the edges. Aluminum connectors 
are used for aluminum conductors, cop- 
per for copper. Test results show that 
pull-out force 700 lb. was obtained 
connector that joined 4/0 stranded 
No. solid aluminum conductors. 
The relative conductivity joints re- 
mained virtually constant and above 
100% for 400 hours exposure salt 
spray fog (20% sodium chloride-solution) 
98°F. The connector temperature and 
the relative joint conductivity remained 
almost constant when load cycled 
conductor temperature 100°C and the 
connector remained cooler than the 100°C 
conductor temperature throughout load 
new method for joining aluminum and 
copper the aluminum conductor gripped 
one end aluminum compression 
connector; the other end this connector 
pressed the copper conductor. Tests 
such joints between No. stranded cop- 
per and No. solid aluminum showed vir- 
juncture between large alumiunm mass 
(connector) and the smaller copper con- 
ductor. Very slight pitting appeared 
the end the aluminum connector 
adjacent the copper conductor. Modi- 
fications this principle permit connect- 
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ing aluminum risers copper terminals 
transformers and equipment.—ALL. 


7574 


7.7, 6.4.2 


Aluminium Electrical Applications. 
rials and Methods, 37, No. 89-96 (1953). 

The replacement copper with alumi- 
num accounted for the basis 
ease availability and favorable price 
trend the latter. The use aluminum 
conductors said allow greater elec- 
trical loading combined with consider- 
able weight-saving compared with 
copper, even though the electrical con- 
ductivity aluminum only 61-63% 
that copper volume basis. The 
greater thermal expansion aluminum 
must allowed for applications where 
ful consideration must given such 
factors strength, elongation, and creep 
rate, The necessary precautions bolt- 
ing, soldering, brazing, and welding alu- 
minum are enumerated. The possibility 
electrolytic corrosion aluminum 
contact with copper stressed, and 
number precautions are indicated. The 
applications aluminum for electrical 
purposes are discussed, with particular 
reference transformers, reactor wind- 
ings, generator windings, insulated cable 
for power distribution, and evaporator 
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INDUSTRIES 
8.4 Group 


8.4.2, 6.2.3 

The Action Crude Gas Mild 
Steel. Paper before Inst. 
Gas Engrs., 19th Research Mtg., London. 
Corrosion Prevention Control, No. 
89-94, 104 (1954) April 

Long-term investigation action 
hydrogen sulfide, hydrogen cyanide, and 
ammonium thiocyanate mild steel 
aqueous conditions reported. Results 
indicate that, ordinary temperature and 
oxygen-free conditions, either little 
corrosion occurs or, with hydrogen sul- 
fide, largely protective film ferrous 
sulfide formed, Effect the presence 
oxygen promoting attack signif- 
icant. Results emphasize the damage 
that can occur the interior gas 
units when opened the air, whereby 
any protective film corrosion product 
disrupted oxidation. Corrosion 
problems concerning ammonia liquor 
concentration plants are also discussed, 
and the expericene with experimental 
vapor condenser tubes aluminum 
alloy are described, Diagram, tables and 
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8.4.3, 6.2.2 

When Can You Use Cast Iron the 
Refinery? Buxton. Gas J., 52, 
128-130, 132 (1953) Oct. 19. 

Uses and limitations cast iron 
refining equipment. Photo- 
graphs.— MR. 7672 


8.4.3, 7.4.2 

Practical Solutions Five Common 
Corrosion Problems. JoHN 
Petroleum Processing, 1332-1335 (1953) 
Sept. 

Discusses corrosion poly-charge pre- 
heaters, crude fractionating tower tops, 
amine gas plant reboiler tubes. Linde 
gasoline treater eductors, 
condenser equipment, Tables—BTR. 
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8.7 Group 


8.7.4 


Materials Construction for 
graphic Processing Equipment. 
MUEHLER AND CRABTREE. 
79-88; 92-104 (1953) May, 


Factors corrosion and types cor. 
rosion photographic processing 
briefly considered. Detrimental effects 
some metals and alloys the pro. 
essing solutions and processes are 
Outlines are given 
corrosion and photographic tests 
sample materials, Single includ- 
ing aluminum, copper, iron, lead, nickel, 
and titanium, and alloys inch 
chrome, nickel silver, Monel, -Resist, 
Inconel, Incoloy, and stainless steels 
various types are listed 
relative resistance corrosion the 
photographic field. Inconel austen- 
itic stainless steels, vpes 
and 316 are the principle which 
have been adopted for 
Coated and clad metals are 
well non-metals such quarried 
silicate rock, wood, and prod- 
ucts including ceramics rubber 
and plastics. Tables and 116 
INCO. 7843 


8.9 Group 


8.9.2 

Inco. Paper before Society 
Automotive Engineers 
Car, Body, and Material Mtg., 
1953, Detroit. SAE Preprint No. 
March, 1953, pp.; SAE 61, 
78-80 (1953) 

Problem corrosion automobile 
bodies considered under 
ings: the corrosive medium; composition 
the metal; and design features. Most 
trouble from corrosion can found 
sea shore environments 
industrialized communities. 
roads, steels for automobile and 
protective coatings are discussed. Most 
important design consideration 
sure that water collect pools 
and that all surfaces not only 


but are able dry quickly. Illustrations 
and 


8.9.3, 5.4.10, 5.2.1 

New Techniques and Current Prob- 
lems Control Underground 
Paper before API, Ann, Mtg 
Nov. 10, 1953. Oil Gas J.; 
31, 34; 99, 144, 159, 
Nov. 30, Dec. Dec. 14, 
(1953) Jan. 11, Jan. 25, Feb. Gas 
112, 46-51, 77-78 (1953) Dec. 
Am. Petroleum Institute, 
portation, 33, 35-45 (1953). 

Author discusses use pips 
substitution zine rods for 
rods for ground beds, use 
enamel and asphalt enamel 
small diameter lines, galvani ing 
structures conserve prote 
rent, electrical-current pipe 
enamel tests, and use 
protective wrapper over 
vent soil adhesion the co. 
face. Graphs illustration 
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You can solve your Tough 
corrosion problems using 


Coatings 


CORROSION problems can 
solved, but not using ordinary 
maintenance paints conventional 
protective coatings. For long-term 
protection, takes specialized Bitu- 
mastic Protective Coatings—the kind 
that Koppers makes. 

Bitumastic Protective Coatings are 
specially formulated from tar pitch 
base* that is, for all practical pur- 
poses, impervious moisture. These 


*Hi-Heat Gray is a non-coal-tar vehicle with metallic pigment 


of any protective coating. Bitumastic® Super- 


Service Black does excellent job protecting 
this structural steel. Crevices and corners that 
are hard seal with ordinary paints are easily 
and thoroughly protected by this heavy-duty 
coating. 


coatings keep moisture away from ex- 
posed metal surfaces and that’s 
the best way stop corrosion. 


Bitumastic Coatings are also extra- 
tough and extra-thick. Where other 
factors are equal, the thicker the coat- 
ing the the period protection. 


Send for set free booklets 
describing the family Bitumastic 
Protective Coatings. the same 
time, tell about your corrosion 
problem that can suggest satis- 
factory solution. You incur obli- 
gation, course. 


Standard Pipeprotection, Inc............ 


Company, The 
Tinker Rasor 


KOPPERS COMPANY, INC. 


Tar Products Division, Dept. 304-T, Pittsburgh 19, Pennsylvania 


DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, 
PITTSBURGH, AND WOODWARD, ALA. 


Coke Supply Company 


Corporation 
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Why let your tubing 
and line pipe 
look like this 


--or this 


When could 
look like this 


field application 


Call write today for quotations coating oil 
well tubing, flow lines, and tanks. Consult us on 
your special corrosion problems. 


SILAS MASON COMPANY 


INDUSTRIAL COATINGS DIVISION 
POST OFFICE BOX 1162 
TELEPHONE 5-4261 
SHREVEPORT, LOUISIANA 


ELIMINATE CORROSION AND 

PARAFFIN CLOGGING oil well 

tubing and line pipe with plastic coating. 
The thick multi-coat film forms impervious 
protective shield against salt water and 
hydrogen sulphide. And the type plastic 
use prevents build-up pipe walls 
most types paraffin. Advanced application 
techniques, exclusive with SM, permit coating 
pipe location without the expense and 
delay transporting the plant. Try 
coating your own tubing and line pipe 

for more efficient production. 
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CONVENTION 
Chicago, March 7-11, 1955 


FOR CATHODIC PROTECTION 


SALT WATER, FRESH WATER, GROUND BED 


Further specific field test results will available. 


Data from extensive field tests and further laboratory 
tests continue show the excellent potentialities 
DURIRON for cathodic protection applications. Initial 
laboratory tests were reported the September, 1954 
issue Corrosion. These, and more recently completed 
field test results DURIRON ANODES fresh water, 
salt water, and ground bed installations, will available 
for discussion the N.A.C.E. convention. Come see 
booths and 12. Talk over your cathodic protection 
problems and see typical DURIRON ANODES for all 
types applications. 


BOOTH Nos. and 
Palmer House 


THE DURIRON COMPANY, INC. DAYTON, OHIO 


Branch Offices Principal Cities 


Coated with 


TAR BASE 


Enamel 


Coated with 


“ECONOMY” 


YEARS FROM TODAY? 


you measure bargain terms first cost 
plus yearly upkeep and maintenance, you'll come 
with only one answer: Tar Base Enamels. For 
these tough, durable enamels have proved their 
ability resist soil stress and water absorption 
—two principal reasons why “economy” coat- 
ings fail and cause maintenance expenses soar. 

Why risk large, long-term investment 
“save” few first-cost dollars your protection 
bill? Specify Pitt Chem Tar Base Enamels, just 
scores leading pipeline companies each 


PITT BASE ENAMELS 


Standard Modified Grade 
Cold Applied Tar Base Coatings 


year, and economical, longer-lasting 
protection. 

When you buy Pitt Chem you buy assured pipe- 
line protection with every drum, because Pitt 
Chem Tar Base Enamels are manufactured 
rigid, published specifications basic producer. 
Write today for further information technical 
assistance. 


wao 5523 


. 
TECTIVE 


